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y Resistance-thermometer Bridges 
can serve you 


Use of a modified Wheatstone bridge for tempera- 
ture measurements provides several characteristics 
of value in a variety of laboratory procedures. 

One characteristic, of course, is ability to reach 
highest precision; here the equipment is unique and 
becomes a “must”. However, other characteristics 
give the scientist options in other connections. Per- 
haps the sometimes higher cost, the larger size of 
resistance-thermometer units as compared with 
thermocouples and the relative slowness as compared 
with 20-gauge or finer thermocouples, have obscured 
such advantages as the following: 

Wide Range. A temperature bridge with appropri- 
ate thermometers can cover as much or as little as 
you wish of the temperature range from —258 to 
+660 C ... that is, from below the hydrogen point 
to above the antimony point. Furthermore, the in- 
strument measures actual temperature . . . not tem- 
perature difference as a thermocouple does. This 
combination of values indicates usefulness for routine 
work as well as for secondary and primary standards. 

Readability. The reading device for a bridge 
measurement moves several times further per degree 
C than is the case with other instruments. For ex- 
ample, with a Mueller Bridge the galvanometer spot 
moves 2 mm per, 0.001° C; whereas with a thermo- 
couple and a White or Wenner potentiometer the 
spot moves 0.7 mm, and a Beckmann differential 
thermometer’s mercury column moves only 0.1 mm 
per 0.001° C. Other instruments of the three classes 


may show larger motions, but differences will be of 
the same order. Thus, the bridge method has out- 
standing advantages in readability. 


“Average” Readings Supplied. The sensitive por- 
tion of a resistance thermometer is about as large as 
a mercury thermometer’s bulb, whereas the sensitive 
area of a thermocouple is perhaps 1 or 2 mm sq. The 
resistance unit thus averages the temperature of an 
appreciable area, reducing the effect of non-uniform- 
ity in ambient fluid. 

Sturdiness. Industrial-type resistance thermometers 
(Thermohms) are as sturdy as thermocouples and 
are installed in the same way. Among laboratory- 
type equipments, the most fragile resistance unit 
stands up quite definitely better than mercury bulbs 
under the small shocks and impacts which even the 
most careful user will impose. Furthermore, a broken 
or damaged resistance unit’s case can often be re- 
placed or repaired. These very prac ‘tical advantages 
lead many scientists and test engineers to use the 
bridge method. 


Remote Reading. Bridge instruments are inher- 
ently remote-reading; there is no need to consider 
accessibility, lighting, etc., of the primary elemeni. 
This advantage is a real one, even when making 
small set-ups of equipment. On large or intricate 
set-ups, where vessels may be at various levels, and 
protection from light, body heat, etc., are possible 
additional factors, bridge measurements are often 
the only practical method. 


Principal Characteristics of L&N Temperature Bridges 


Instrument No. 


Arrangement of Ratio Arms & Rheostat Limit of Error 


a Type G-2 Mueller Bridge (Ex- | 8069 | Two ratio arms, 1000 © ea., adjustable to equality. Rheostat range Certification by NBS recom: 
treme high precision) Accesso- | : to a 111 Q in 0.0001 ste eps. hree shunted decades wae steps of | mended at extra cost. Limit d 
ries needed: Precision Resist- 0.001 and 0.01 Q; three decades of 0.1, 1 and 10 & resistors. | error is a few ten thousandths ¢ 
ance Thermometer; H S Gal- Pancinei shunted and decade resistors thermostat controlled to | an ohm ora few parts in a hundré 
vanometer 0.01 C thousand whichever is larger, pro- 
vided a recently determined bridgi 
calibration correction is applied. 


= 


Type G- 1 Mueller Bridge (Ex- | 8067 Two ratio arms, 500 Q each, adjustable to equality. Rheostatrange +0.02% 


needed: > aaa as for Mueller of 0.0001, 0.001, 0.01 2; two decades at end of ratio arms of 0.1 and * 
| 


or a few ten thousandth 


cellent Pr | 0 to 81.111 & in steps of 0. 0001 Q. Three shunted decades giving steps of an ohm whichever is greater. 
ypeG | 1Q resistors, and bindin posts on end of rheostat for connection 
of 0, 10, 20, 35, 25.5, 30, 40, 50, 60 or 70-Q2 resistors. 


Resistance-Thermometer | 8063 | Two ratio arms, 130 Q nominal. Rheostat range 0 to 200.10. Two 
Bridge (Moderate Precision) 
Accessoriesneeded: Thermohm 
Resistance Thermometer; Gal- 
vanometer 


ve to 100 
dial decades 9 (1 + 10) Q, and a 100-Q resistor removable by short-cir- bove 100 
cuiting link, plus adjustable slidewire of 1.1 Q. 


Portable Temperature Bridge | 8062 | This instrument is No. 8063 in portable form; all electrical characteristics are the same. 
Accessory needed: Thermohm 
Resistance Thermometer 


Portable Temp. Indicator Ac- 
needed: Thermohm Re- 


| 8015 Range +0.3% of range 
cesso 
sistance Thermometer | 


As specified, for type of Thermohm specified 


Portable Temp-Difference In- | 8025 mage +0.1 F 
dicator. Accessories needed: 0 F erence for any specified 
Matched _pi ir Thermohm Re- F interval between the limits of 0 and 200 F 


For further particulars of any of the above equip- 


ments address our nearest office or 4926 Stenton Ave., L E E c s N .e] R T HR - P 


Philadelphia 44, Pa. Jrl Ad EE 
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Dr. Heilbrunn’s achievements in biology 
and physiology and his ability as a 
teacher assured the success of this text 
from its original publication date. Now, 
for the New (3rd) Edition, each and 
every chapter has been revised—and in 
some cases, completely rewritten—to 
cover the newer literature, and to keep 
pace with this vast and rapidly develop- 
ing science. 


This is surely the most complete and 
authoritative treatise on the subject ever 
published. Chapter after chapter, from 
those which are concerned with cyclosis, 
the ameboid, ciliary and muscular move- 
ments, through bioluminescence, various 
environmental conditions, irritability, 
etc., to reproduction and cell division— 
this is the most thoroughly integrated 
and informative work of its kind. 


Wherever possible, the author gives 
authority for every statement. Aside 
frum its high merits as a text, the work 
is unequaled as a reference. Graduate 
students and physiologists will value it 
for this reason. 


All zoologists will value it as a reflection 
of current physiological research, be- 
cause it demonstrates how new frag- 
ments of information fit into established 
patterns of physiologic concepts. 


By L. V. Hettarunn, Professor of Zoology, University 
of Pennsylvania. 818 pages. 6” x 9”, 123 illustrations. 
$10.50. New (3rd) Edition. 


Heilbrunn’s 
Outline of General Physivlogy 


W. B. SAUNDERS COMPANY 
West Washington Square 
Philadelphia 5 
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Here is a light source we believe really 


worthy of the optical efficiency of the modern 


microscope. It achieves the long-sought-after 


state of critical illumination at all powers fo- 


cused precisely upon the slide. The light enters 


the microscope objective at an uncommonly 


wide angle (i.e. high numerical aperture) pro- 


viding resolution of the highest order. 


Your first look at a slide so ideally illumi- 


nated will be a memorable experience. Let us 


send you the brochure describing this notable 


contribution to better microscopy. 


SCOPICON, INC. 


MICROSCOPE LAMP 


215 EAST 149th STREET, 
NEW YORK 51, N.Y. 


YOU SEE THE DIFFERENCE... 


, USUAL NARROW ANGLE 
| To fill objective lens, light 


a, must be sharply deflected 
when striking minute com- 
ts under observation. 
\ Those incapable of widely 
| |! deflecting the beam are not 
seen clearly, 
SCOPICON WIDE ANGLE 
Lens is filled by wide-angled 
beam. Diminished deflecti 
required, Small detail sharply 
visible. 


/ 


LOCKED IN PERMANENTLY 
ACCURATE RELATIONSHIP 


The microscope is permanently clamped on the 
lamp platform; once the initial aligning adjust- 
ment has been made, it never changes. Carry 
the unit anywhere; tilt it to the steepest angle, 
if you will; optical alignment stays fixed always. 
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Utilization of Waste Heat 


HE United States is favored with such an abun- 

dance of relatively cheap fuels that advances have 
been made in the efficiency of extraction and of utili- 
zation rather slowly. The added costs usually asso- 
ciated with improved efficiency in use have had to be 
balanced against savings in fuel costs. From this point 
of view, any real advance in the price of fuels has 
had a beneficial effect by stretching out reserves, but 
this has been canceled by the increased demand for 
energy required by our rising standard of living. 

A large part of the high-grade chemical energy of 
fuels is wasted because of our inability to transform it 
directly to mechanical energy or to electric power, 
whereas we have learned to do this with the kinetic 
energy of falling water or even of the wind. The devel- 
opment of a practical low-cost fuel cell would of course 
make the transformation to electricity far more effi- 
cient. Until this is achieved, however, the use of some 
thermodynamic cycle substance, such as water, will be 
required to change fuel energy to mechanical energy. 
The discovery of a practical cycle substance approach- 
ing the Carnot cycle more closely than steam would 
help minimize the unnecessary part of this energy loss. 
The necessary part, which corresponds mainly to the 
heat of vaporization of the cycle substance, would still 
represent a loss unless it could be utilized—for ex- 
ample, by the integration of power plants with users 
of low-temperature heat. 

When it is remembered that, at the most efficient 
steam-electrie generating station, about half the fuel 
energy input to the boilers is disearded in the con- 
denser water, it seems clear that if some low-tempera- 
ture process can utilize this heat its economic value 
may be such as to make it profitable for the two in- 
dustries to unite. 

Such integration can be found in Europe, where 
fuel prices are high. A noteworthy example in this 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1953) 


Howard A. Meyerhoff, Chairman 
William R. Amberson Bentley Glass 
Wallace R. Brode Karl Lark-Horovitz 

Walter J. Nickerson 
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country is a brine concentration plant in Michigan, 
where fuel is burned in a high-temperature, high- 
pressure steam plant and the steam is expanded in 
turbogenerators to generate electricity, which is fed 
into the utility network. The low-temperature steam, 
which still contains the heat of vaporization after ex- 
pansion, is fed to multiple-effect evaporators to con- 
centrate the brine. Thus, in effect, the fuel costs for 
evaporation are nearly zero, and waste has been mini- 
mized. 

Integration can also be made to serve directly 
through comfort heating, which simply involves the 
raising of external temperatures from a few degrees 
to 120°-150° F. The direct use of high-grade fuel for 
this purpose represents an unnecessary degradation of 
energy if other methods can be found. Acceptance of 
more efficient heating methods will, however, require 
added benefits such as summer cooling. The main chal- 
lenge is to devise systems that provide for maximum 
comfort with the least expenditure of energy. 

In the all-electric house that may eventually repre- 
sent the ultimate in convenience, the heat rejected at 
the thermal generating station that supplies the elee- 
tricity can furnish the heat required for the home if 
the rejected heat is properly circulated. Because of the 
higher temperature of the source as compared with 
nacaral heat sources, heat pumps, which are now two 
to three times the size required for cooling, need be 
made only large enough to cool the house in summer. 
Thus, costs would be minimized and energy waste 
avoided. Small open-cycle, gas-turbine power plants 
with a waste-heat boiler could be used. In this type of 
plant the capacity and the efficiency would increase as 
ambient temperatures fall. 

There is thus every indication that integration of 
high- and low-temperature processes can accomplish a 
great deal to minimize waste of energy profitably. 

Bertrand A. LANDRY 
Battelle Memorial Institute 
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Another Pentron Tape Recorder Accessory 


NEW PENTRON AM 


ENTRON THe PENTRON CORPORATION 


Since 1931 


SUPPLIERS 


of highest purity 


AMINO ACIDS 
PEPTIDES 


and allied products 


H. M. CHEMICAL CO., cel SANTA MONICA, CALIFORNIA 


| || Diversified Uses . . . 


Uniform Results .. . 


| CF RATS 


e For years CF RATS have been used with out- | 
standing success in a wide range of research 

. a fact well evidenced by the continually 
increasing demand for them. 


fe | || © Should your work require the use of rats 


we urge that you consider the proven depend- 
ability and versatility of CF RATS. 


A | | e For further information please write: 


CARWORTH FARMS, INC. 


NEW CITY, N. Y. 
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. ELECTRON 
- MICROSCOP ° 
SIMPLIFIED 
e THE FARRAND ELECTROSTATIC LENS 

SYSTEM, by minimizing design — 

complexities, has simplified oper- 
* ation, thereby expanding its use . 
to lesser skilled personnel. 


Resolving power 30 au —freedom from astigmatism —ease of alignment — 
distortionless image at all magnifications — consistent high image quality at 
direct magnifications up to 20,000X. 


The image of the specimen. does not rotate with changes of magnification; this 
is of particular importance in stereo studies. The electrical center in electrostatic 
lenses coin¢ides with the geometrical center, theref z is simplifi 


e, P 


Electron gun is of high intensity and efficiency — filaments are easily and quickly 
replaceable — adj for and beam alignment can be made 
during instrument operation — specimen holder p pulation in three 
translational motions. 


Power supply is small, compact and easy to service — output vol te sane 
making operation possible over a wide range without change of 


Large area viewing screen — built-in camera ar ent without air lock — 
specimen holder permits rapid change and setting of specimen. 


Adaptable for electron diffraction techniques — stereo electron micrographs. 


, a Its Performance is Unsurpassed — Its Price is Economical! 
’ We invite you to visit our plant for a demonstration. 
Bulletin No. 807 sent upon request 


FARRAND OPTICAL CO., in. 


Engineers, Designers and Manufacturers — 
BRONX BLVD. & E. 238th ST., N.Y. 70,N. Y. 


Precision Optics, Electronic & Scientific Instruments 
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Steree-Micrograph, Magnesium 


AMINO ACIDS 


hydroxyglutamic acid 
hydroxy-L-proline 
D isoleucine 
DL-isoleucine 
L-isoleucine 
DL-lanthionine 
D leucine 
DL-leucine 
L-leucine 
DL leucyl-glycine 
L leucyl-glycine 
DL leucyl-glycyl-glycine 
L leucyl-glycyl-glycine 
D leucyl-L-tyrosine 
L leucyl-L-tyrosine 
DL-lysine Hydrochloride 
L-lysine Hydrochloride 
D-methionine 
DL-methionine 
L-methionine 
DL-norleucine 
DL-norvaline 
DL-ornithine Hydrochloride 
L ornithine dihydrochloride 
D-phenylalanine 
DL-phenylalanine 
L-phenylalanine 
L-proline 
sarcosine 
D-serine 
DL-serine 
L-serine 
Sodium glutamate 
taurine 
DL-threonine 
L-threonine 
DL-thyroxine 
D-tryptophane 
DL-tryptophane 
L-tryptophane 
DL-tyrosine 
L-tyrosine 
DL-valine 
L-valine 


See Science January 16 issue 
for additional listings 


A READY REFERENCE 
That will Save Time for You 
4 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 
60 LABORATORY PARK + CHAGRIN FALLS, OHIO 


BRIGHTNESS 
SOURCE 


Biological Studies 

e Night Vision 
Tests 

e Photometer 
Comparisons 

Psychological 
Investigations 

e Phototube 
Calibrations 

Illumination 
Research 


Continuous Range From 20 to 2,000 Millimicro- 
lamberts. Reset Accuracy Two Percent. Self-Con- 
tained. Long Life. No Service Or Replacements Re- 
quired. Rugged. Easy To Use. Standard Color Peaks 
Around 5,500 A With Other Colors Available For 
Special Applications. Overall Length Three Inches. 
Diameter One And Three-Quarters Inches. Durable 
Finish. Large, Handy Controls. 


— Write For Bulletin — 


GEO-SCIENCE, INC. 
Washington Grove, Maryland 


E&G microscope lamp 


S. Figuerca St., tos Angeles Calif. 
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Reg. U. S. Pat. Off. 
pow 
| 
Efficient... .. 
Economical 
the E & G Lamp 
provides con- 1 
trolled, cool, 
every applica~ ik 
tion. 
unit * Focusable 
new | light filter ¢ Multiple 
WRITE FOR 
YOUR COPY 
TODAY 


It’s 


Biome STANDARD’S SPECIALS of the MONTH! 


to make 


Keeping Pace with your Laboratory Needs! 


Your Source 
of Supply 


From Raw to Pure Water 
WITH JUST A SQUEEZE 


“DEEMINAC” 


MAKES PURE WATER INSTANTLY 


Simple to operate. Fill the 
polyethylene bottle with or- 
dinary tap water, plug-in the 
filter and squeeze the bcttle. 


Water processed by ‘“Dee- 
minac” is equal to triple dis- 
tilled water. 


“Deeminac’s” filter is easy to 
relace. Just remove the old 
filter and replace it with a 
new one exactly as you would 
if you were filling the bottle. 


The filter tells you when 
to replace. With use, a dis- 
tinct brown-yellow band 
works its way up the filter 
towards the spout. When 
the filter has completely 
changed color, it must be 
replaced. 


“Deeminac” is economical. 
The smaliest filter will 
purify 20 gallons of water. 


The “Deeminac” filter is 
made of soecially blended 
and processed ion exchange 
resins which grip and hold 
all ionized impurities such 
as minerals and salts of 
calcium, sodium, iron, mag- 
nesium, as well as sul- 
phates, chloride bicarbon- 
ate and silicate. 


“DEEMINAC” comes in three handy sizes. 


6 oz. bottle with 2 oz. filter 
8 oz. bottle with 3 oz. filter 
16 oz. bottle with 4 oz. filter 


Cat. No. Size Ea. Compiete 
2.25 
3.00 

Cat. No. Extra filters Supplied 2 to a box 
54459D — 2oz. Filter only .. 2.50 per box 
S4459E — 3oz. Filter only .. 3.50 per box 
54459F — 40oz. Filter only .. 4.50 per box 
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STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12, N. Y. 


LABORATORY APPARATUS — REAGENTS AND CHEMICALS 


New! Stainless Steel 


BEAKERS 


Graduated—-Pourout 
* English and Metric 
graduations. 


*Rustproof and stain- 
proof with most acids. 


«Fit inside each other 
to stock—save space. 


* Tapered sty'e. 


* Drawn from heavy 18-8 
stainless steel. 


+ Graduations die-embossed for long life. 
+ A handy graduate. 


SAVE MONEY—THEY ARE UNBREAKABLE 
Cat. No. Size Each 


24435A — Soz. (150cc) without handle . 1.90 
244358 — 8oz. (250cc) without . 2.10 
24435C — I6o0z. (£3cc)*... 3.10 
24435D — 24o0z. (750cc)*...... 4.10 
24435E — 320z. (1000cc)*....... ... 4.50 


*Avalable with or without handie—specify when 
ordering 


Save Your Glassware 
USE STAINLESS STEEL LEASHES 


The five sizes offered provide a 
range to fit practically every size 
and type of glassware. 


* Made of non-corrosive stainless steel. 
* Resistant to oils. 
* Long-lived, usually outliving the glass- 
ware to which it is attached. 
* Fits the glass snugly and holds tightly, 
yet permits glass to expand or contract 
under normal temperature changes. 
* Consists of two flexible sta nless spring 
loops connected by a stainless steel 
chain. 
Small spring | simply slipped 
stopper or s' k plug 4 the lar 
loop is sli over the neck of the vent or shell 
of stopcock. 
* Also used to maintain tension on ground joints and 


wash bottles. 
Cat. #94550 . 
DIMENSIONS 


5 48 57 75 
MEASUREMENTS ARE CIVEN IN MM. 
Smal 


— 
* 
Med. 
Length Overall . 70 80 95 is ise 
Diam. large loop 8 WW 16 24 35 
Diam. small loop 7 9 10 11 13 
eaium 
PRICE SHOWN IS THE PRICE PER DOZEN 
S : 
7 7 


RARE CHEMICALS OF HIGH PURITY 


TO 0 SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 
Detailed, Pertinent, Analytical Data For Every Product 


AMINO ACIDS, DERIVATIVES AND ANALOGS 


D & L-Alanine D & L-Methionine 
Caffeic Acid Methionine Sulfone 
D-Cysteine.HCl Methionine Sulfoxide 
L-Ergothionine.HCl D& L-Homocysteine Thiolactone 
Glycocyamine D & L-Homocystine 
Glycyl-DL-serine D & L-Phenylalanine 
Glycyl-DL-valine D & L-Serine 

\ Hydroxytyramine.HCl D & L-Valine 

VITAMIN DERIVATIVES AND ANALOGS 

w-Methylpantothenic Acid Codecarboxylase ( pyridoxal phosphate) 


CARBOHYDRATE INTERMEDIATES, CUSTOM SYNTHESES 


Our Fall Price List is available on request. It contains 
a table of the properties of thirty nine amino acids. 


CALIFORNIA FOUNDATION 

FOR BIOCHEMICAL RESEARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 


FUESS 
CATHETOMETER 

VERTICAL TRAVEL 200mm 

READINGS ON DRUM 1/100mm 


WITH FILAR MICROMETER 0.002 mm 


INTERCHANGEABLE OPTICS 


FOR MAGNIFICATIONS FROM 11x to 20x 
WORKING DISTANCES FROM 20 cm to 5m 


PRICE $98500 


ALSO AVAILABLE ARE: 
FUESS SPHERE REFRACTOMETERS 
SPECTROMETERS 


C. A. BRINKMANN & C0. 


378-380 Gr. Neck Rd. Gr. Neck, N. Ms 
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Kfrigerated LAB EQUIPMENT 


SUB-ZERO ULTRA LOW 
TEMPERATURE TEST CABINET 


These high quality, ultra-low temperature test 
cabinets are custom-made to your specifications. 
Temperatures as low as — 140° F, with controlled 
accuracy. Aluminum construction, with white 
baked enamel finish, and with handy work-table 
top. Illustrated is a 5 cu. ft. model, but cabinets of 
any size are available for your particular require- 
ments. 


Your Centrifuge 
Refrigerated ... 
with Great Savings 


Now you can have a refrigerated centrifuge 
at a price that will amaze you! Here’s the 
story: You send your centrifuge to our plant 

. we will refrigerate and enclose it in a 
modern, white baked enamel aluminum cabi- 
net. Your centrifuge, completely refrigerated, 
will be returned to you in a short time. Sub- 
Zero refrigerated centrifuges are now in use in 
leading research laboratories throughout the 
country. 


SUB-ZERO BIOLOGICAL CABINET 


A compact, modern refrigerated biological cabinet with 
storage drawers for safe, convenient storage of drugs and 
medicines. Available in temperatures as low as — 40° F, 
and in a variety of sizes. 


— For Information, write — 


FREEZER 60., INCORPORATED 


Madison, Wis. 
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NOW! 
More accurate reading 
faster . . . easier! 


Rois 2 4 


New scale gives transmission and density 
readings directly 


@ Improved stability—eliminates variations 
in readings. 


@ Dual-purpose filter holder—accommo- 


dates 1” and 2” filters. 
WRI TE for com — 


information and on-t @ Photo cell automatically shielded—occluder prevents light 
job demonstration. “Ls 

beam from striking cell. 

aly NY Se @ Practical size sample holders—two for cuvettes, two for 
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@ Monochromatic filters—permit extremely high transmission 
(40%) of a very narrow portion of the spectrum (20 mu or less), 
providing greater selectivity and more accurate analyses. 
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The United Nations Expanded Program for 


Technical Assistance 


Bart J. Bok* 
Harvard College Observatory, Cambridge, Massachusetts 


N HIS INAUGURAL PRESIDENTIAL AD- 
DRESS (January 20, 1949), President Truman 
called on the United States to embark upon “a 
bold new program for making the benefits of our 

seientifie advance and industrial progress available 
for the improvement and growth of underdeveloped 
areas .. .” (his famous “Fourth Point” on foreign 
policy). The response to the President’s challenge was 
almost universally favorable, and for three years our 
country has had an effective Point Four Program. 
The President’s words made a deep impression on the 
members of the United Nations, which, by November 
1949, had begun to offer its own parallel Expanded 
Program of Technical Assistance. This program was 
to be a joint effort of the UN and the specialized 
agencies; it has been effectively in operation since 
July 1950 and is closely coordinated with our Amer- 
ican Point Four Program. 

It is no exaggeration to say that the Expanded 
Technical Assistance Program has been the foremost 
service program undertaken by the UN, although the 
annual budget is only about $20 million as compared 
to more than $300 million for our Point Four Pro- 
gram. But, whereas in the American program the bulk 
of the funds is used for material technical assistance, 
the United Nations Program is basically one of edu- 
cation and of training of specialists, the emphasis 
being on the sharing of experience by the member- 
nations. In the UN program the assistance is provided 
especially through training centers, demonstration 
projects, and pilot plants within the underdeveloped 
countries, and to supplement this phase of the work 
UN activity leans heavily upon a fellowship program 
for study abroad. In most projects the cost of equip- 
ment is not to exceed 25 per cent of the total cost of 
a project. 

The UN program is not primarily aimed at indus- 
trial development. Its stated purpose is “to strengthen 
the national economies of the member nations of the 
UN through the development of their industries and 
agriculture, with a view to promoting their economic 
and political independence in the spirit of the Charter 
of UN, and to ensure the attainment of higher levels 
of economic and social welfare of their entire popu- 

17The author wishes to acknowledge assistance in the 
preparation of this article received from Wallace W. Atwood, 
Jr., director of the Office of International Relations of the 
National Research Council, from Solomon V. Arnaldo, director 
of the New York Office of Unesco, and from Helen Putnam, 


foreign affairs officer, the Unesco Relations Staff in Washing- 
ton, D. C. 
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lations.” It is a program designed to build up the 
strength and prosperity of the member-nations. It is 
to be noted that agricultural and industrial develop- 
ment are considered on a par and that due attention 
is given to problems of a social nature related to eco- 
nomic development. 

My own first contacts with the UN Expanded Pro- 
gram of Technical Assistance go back to the spring of 
1949. At the Spring Mill meeting (June 3-4, 1949) 
the National Research Council’s Committee on Unesco 
analyzed the original plans from which the program 
was developed, and the resolution passed at the con- 
clusion of fhe sessions seems fresh and sound, more 
than three years after it was written. We quote it here 
in full: 


4. The Technical Assistance Program. The N.R.C. Com- 
mittee on UNESCO expresses a deep interest in the new 
Technical Assistance Program of the Economie and Social 
Council of the United Nations and gives its approval of 
the way in which UNESCO is collaborating in this im- 
portant activity. The Committee urges that in the execu- 
tion of the program the local population should be given 
important responsibilities and that careful attention be 
paid to the effect of the assistance upon the cultural, 
political, and social conditions of the population. It urges 
further that in the agricultural and industrial training 
program, full advantage be taken of experience gained 
through existing projects, and that in technical training 
programs emphasis be put on the development of small 
rural industries and on teaching by the apprentice method. 
Attention is drawn to the importance for wide areas of 
the world of the improvement of fishing methods and of 
the handling of the catch. The Committee recommends 
that, to supplement the local technical training programs, 
opportunities for further training at home and abroad 
should be provided for technicians who show marked 
ability. It is hoped that UNESCO will emphasize those 
phases of the program which involve participation or co- 
operation of several countries and that colonial and 
minority people may have a voice in the program through 
the Trusteeship Council of the United Nations. 


The program seems to be operating very much 
along the lines of this resolution, and the NRC- 
Unesco committee has not found it necessary to 
criticize the work or recommend changes. We have 
spent our committee time, instead, on a study of the 
difficult personnel problems that are created by the 
program. For “people” are the key to the success or 
failure of the Technical Assistance Program, and 
“people” of the expert variety are searce, especially 
in a country like ours. 
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The UN Program is administered by a Technical 
Assistance Board. A few months ago this Board issued 
its Fourth Report.? The Report—especially the first 
volume—should be read and pondered by every sci- 
entist interested in problems of world-wide technical 
assistance, for here we find not only a complete state- 
ment of the program and its achievements to date, but 
also a clear outline of the plans for the future. 

The Technical Assistance Board is composed of 
representatives of the participating organizations: 
the UN, Unesco, ILO, FAO, WHO, ICAO, the In- 
ternational Telecommunications Union, and the World 
Meteorological Organization. The International Bank 
and the International Monetary Fund have also had 
representatives at all meetings of the board. For sev- 
eral of the specialized agencies, the Technical Assist- 
ance Program represents an important area of ac- 
tivity. The initial period of operation was from July 
1, 1950, to December 31, 1951, and for this period a 
sum of $20 million was made available by 55 member- 
governments. By April 15, 1952, 62 governments had 
pledged close to $19 million to finance the operation 
of the program in 1952 (a 12-month period as con- 
trasted to the first period of 18 months), and for 1953 
the total of all contributions is expected to reach $25 
million. 

The board cannot itself initiate projects and, as a 
matter of fact, can act only upon requests from re- 
cipient nations. By the end of 1951, 797 technical 
experts in a wide variety of fields had been sent out 
under the program to 75 underdeveloped countries 
and territories, all at the request of the governments 
directly concerned. In addition, 845 fellows drawn 
from 46 countries and territories had been placed in 
technical training institutions or had otherwise been 
provided with training, study, or observation facili- 
ties in countries other than their own. The accelerated 
pace of the program is shown in the figures for Jan- 
uary 1 to the end of March 1952, when an additional 
227 experts were recruited, and 232 additional fellow- 
ships were awarded, these figures being exclusive of 
regional activities such as special schools and semi- 
nars. The 797 technical experts were drawn from 61 
different nationalities, thus illustrating that this pro- 
gram is one through which the member-nations are 
learning to help themselves by making use of each 
other’s special skills. To illustrate the operation of 
the program, we shall describe in some detail certain 
specific projects, selected almost at random from the 
long list in the two volumes of the report. 


Fish farming. Fish farming is a very old practice 
in Java. In the terraces on the voleanic hillsides the 
Javanese farmers plant fish and rice together. After 
they have built their mud dikes and have flushed their 


2In two volumes, published by the UN Economic and Social 
Council as Documents E/2213, Vols. 1 and 2 (May 8, 1952). 
These volumes may be consulted at the UN Library in New 
York, at the Library of Congress, or at any library that is a 
depository of UN documents. The UN Press and Publications 
Bureau at the UN Department of Public Information is the 
agency to which requests for personal or institutional copies 
should be addressed. 


terraces with water, baby carp from the nursery ponds 
are turned loose in the underwater jungle of growing 
rice. After three months the terraces are drained for 
the ripening of the rice, and the fish are by then the 
size of large sardines. The technique is varied some- 
what where one deals with brackish coastal waters, 
but the results are comparable: per acre of culti- 
vated ground the yield of fish in weight is more than 
double that of rice. The fish help to supply the much- 
needed protein that supplements the rice, the staple 
food of the Javanese. The practice has the additional 
advantage of controlling malaria, since the fish feed 
on mosquito larvae. 

The Haitian government asked for technical assist- 
ance in a program of fish culture “to induce an in- 
crease in the food resources, of which the country is 
in sore need.” FAO sent an expert to survey the situ- 
ation, and during 1951 the government set aside $10,- 
000 to initiate fish culture. Seven experimental ponds 
were stocked with carp fingerlings from the United 
States and with local fish from Jamaica. A Haitian 
was given an FAO fellowship to study Indonesian 
methods, and additional assistants and field workers 
are now in training to promote fish culture among 
local farmers. Two FAO experts, a fish culture spe- 
cialist, and a fish pond nursery expert, are assisting 
with the work. 

A similar development is under way in Thailand, 
where inland fisheries were hardly developed at all. 
Whereas in Java the cultivator does not permit the 
carp to grow for more than three months, the Thai 
farmers are learning to their advantage that a carp 
grows to a length of 16 inches and a weight of two 
pounds within a year, and they have found so profit- 
able a market for their carp that many are completely 
abandoning rice growing. To discourage the loss of 
rice, the Thai experts are trying to effect a compro- 
mise between the rice-and-fish cultivation and pond 
culture. FAO and the Technical Assistance Program 
have provided a number of fellowships to enable Thai 
experts to study methods abroad. 

A project in fundamental education. During 1949— 
before the Technical Assistance Program had begun 
to operate—UNeEsco sent a mission to Thailand to ad- 
vise the government on educational development. 
There followed a request for “a Joint Unesco-Thai- 
land Commission of Experts to Plan, Organize and 
Operate the First Stage of a Ten-Year Plan of Edu- 
cational Improvement.” 

The project has its headquarters at Cha-Choeng- 
Sao, a provincial capital (240,000 adults with 42,000 
children) and a typical Thai community dependent 
upon rice growing, fruit farming, and small industry. 
A Unesco fundamental education expert from New 
Zealand surveyed the possibilities in November 1950 
and, jointly with Thai educators, formulated detailed 
plans for the project. Fairs with demonstration mate- 
rials were organized, health and child-welfare centers 
were established, and every effort was made to ac- 
quaint the people with the plans for the comprehen- 
sive project, which deals with every aspect of the 
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country’s education—adult, vocational, secondary, pri- 
mary, health, physical, musical, arts and crafts, and 
social, as well as with teacher training. 

The Unesco team consists of a New Zealand expert 
in fundamental education, a primary school specialist 
from Denmark, British experts in language teaching 
and vocational training, and a science teacher from 
the United States, with Thai educators prominent in 
all phases of the work. Specialists from FAO, WHO, 
and ILO are joining the project, so that classroom 
instruction can be extended to the practical life of the 
people. From the pilot project a whole new system of 
education is developing in which “knowledge” is not 
just a matter of textbooks and recitation, but rather 
of hygiene, of agriculture, and of practical affairs of 
daily life. The emphasis is on “wanting to know” and 
“wanting to communicate” and so, one hopes, toward 
a literacy that will persist. 

The project marks only the first step in the ten- 
year program. Teachers from all over Thailand are 
urged to visit the project and study what, for Thai- 
land, are new methods. The reform of the teachers’ 
colleges, the production of more and better teachers, 
the creation of new schools and adult education cen- 
ters, the reform of the primary and secondary schools 
—all these are projects for joint planning and opera- 
tion by the Thai government and the experts pro- 
vided by the UN Techniéal Assistance Program. 

Short-term assignments in industry. Yugoslavia is 
a country in which the “experts” exist already, but 
where there is need to bring them up to date on in- 
dustrial developments in other parts of the world. At 
the request of the Yugoslav government, the UN is 
running an experiment in short-term assignments of 
highly qualified specialists. We list here some of the 
assignments made under the UN “Briefing Service.” 

1) Two U. 8. experts visited Yugoslavia for one month 
to advise on methods of base metal mining, the use of new 
drilling methods, the mechanization of ore loading and 
transport operation, and the rationalization of mining 


methods, making the most economical use of equipment 
already installed. 

2) Two cement experts, one from France and one from 
Switzerland, advised for a period of one month on prob- 
lems affecting the cement industry. 

3) Three French experts in hydroelectric power pro- 
duction and transmission, and on gas works operation, 
were sent as advisers for three weeks each. 

4) A U.S. expert in the rehabilitation of the physically 
handicapped was sent for seven weeks. 


Directly related to the program for top-level ad- 
visers is a parallel program initiated by ILO, whereby 
workers from Yugoslav factories are to obtain prac- 
tical, on-the-job training in industrial establishments 
abroad. Besides sending 44 foremen-instructors to 
Yugoslavia from abroad, ILO is planning to place 
377 Yugoslav workers in factories abroad for average 
stays of six to twelve months. The skills that are being 
perfected range from electronics to foundry practice, 
from aeronautics to railway engineering, from pre 
cision instruments to trucks. 
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Other sample projects. The two volumes of the re- 
port should be read if one wishes to understand the 
full scope of the UN Technical Assistance Program. 
We can refer here only to a few other projects. 

‘In India a malaria-infested jungle area of 2000 
square miles is being opened up for cultivation and 
food production. In 1947 the Indian government made 
the area available for settlement by ex-servicemen and 
by Hindu immigrants from Pakistan, but malaria al- 
most stopped the plan. In 1949 WHO sent in a team 
consisting of a Greek malariologist and an English 
public health nurse, with supplies and equipment pro- 
vided by the UN Children’s Emergency Fund. The 
Indian government sent another team composed of a 
malariologist, an entomologist, and a woman health- 
visitor, and provided necessary assistants and labor- 
ers. Spraying of DDT on a large seale was instituted, 
together with other public health services, and malaria 
has almost disappeared. The settlement scheme can 
now progress rapidly. FAO joined in the project with 
WHO and sent a team composed of experts from 
Britain, the United States, Holland, and Denmark to 
assist the Indian team. The aim is not only to open up 
the new food area, but also to provide for a proper 
balance between cultivation and forestation. The es- 
tablishment of training and demonstration centers is 
an important part of the project, and well-planned 
rural industries are being encouraged. 

Brazil is setting aside funds for one hundred fel- 
lowships for technicians from other Latin-American 
countries to study at the National Service of Indus- 
trial Apprenticeships in Sio Paulo. ILO, which ad- 
ministers this training program, is in turn providing 
assistance to strengthen the Sio Paulo Institute and 
to extend its services. 

Other projects include assistance to the govern- 
ment of El Salvador in establishing a Rural Demon- 
stration Area, a project in which WHO and the UN 
Children’s Emergeney Fund are being joined by 
Unesco, FAO, and ILO, and in which bilateral assist- 
ance from the United States plays an important role. 

In Asia, where 70 per cent of the people depend 
upon rice as their staple diet, assistance is being given 
to the Cuttack Rice Research Station (with the Indian 
government as host and FAO as the sponsor, and in 
buildings provided through funds from the Colombo 
Plan); ten countries—India, Pakistan, Burma, Cey- 
lon, Indonesia, Indo-China, Thailand, Malaya, the 
Philippines, and Japan—are combining their efforts 
in a comprehensive project of hybridization and selee- 
tion of varieties of rice. Pakistan has requested as- 
sistanée for a varied program of scientific develop- 
ment, with special emphasis on geodesy, terrestrial 
magnetism, seismology, and atmospheric physics. The 
new independent nation of Libya is the subject of an 
extensive project that has, as one of its parts, a cler- 
ieal and technical training center begun by Unesco 
in Tripoli in 1950. There are now technical assistance 
projects of wide seope in Afghanistan, in Bolivia, and 
in Indonesia. The program can indeed be said to be a 
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world-wide service program from the UN to its mem- 
ber-nations. 

The UN Expanded Technical Assistance Program 
operates largely through missions of experts, and the 
success or failure of a particular mission depends on 
the qualifications of the team selected to execute it. 
The report declares: “‘The search for highly qualified 
specialists with sympathetic attitudes to the work will 
never be easy: and to send an expert who is not fully 
and specifically qualified for his assignment is usually 
worse than to send no expert at all.” 

Technical skill and competence alone are often not 
sufficient to make a good expert. The man or woman 
who sets out on a technical assistance mission must 
also have an appreciation of the culture in which he 
is to work. Some knowledge of the language of the 
country is almost always essential, unless the mission 
is a highly technical one or at an advanced university 
level. The.expert may expect to eneounter difficulties 
and obstacles for which he deserves none of the blame, 
and an expert who is easily discouraged had better 
not set out on a mission. It is highly desirable that 
the expert be a believer in the cause of international 
cooperation for improving economic and social con- 
ditions. For a while he may find it helpful to identify 
himself with the country in which he is working, but 
in the end he must be prepared to withdraw grace- 
fully, and he should look forward to having his work 
carried on by the nationals of the country. 

The selection of U. 8. experts, who are much in 
demand, is an especially difficult problem. For one 
thing, we lack in our country the proper machinery 
for finding the experts. And, when an expert is once 
located, the chances are considerable that he may find 
it difficult or even impossible to leave his present job 
and go for a year to a far corner of the world. The 
most desirable experts from the technical point of 
view are not infrequently quite ignorant when it comes 
to a knowledge of social, cultural, and political con- 
ditions in other parts of the world. They may require 
extensive briefing, and this requires not only time and 
extra funds, but also additional qualified personnel. 
Finally, the missions are mostly for periods of one or 
two years, and the-expert cannot always be assured 
of prompt re-employment upon his return home. How 
are we to contribute our share of the world’s experts 
in the Technical Assistance Program, and how are we 
to ensure that their good work for the cause of inter- 
national cooperation will not hamper their careers at 
home? The NRC Committee on Unesco has studied 
these questions and has formulated certain specific 
recommendations for the selection of personnel. 

A distinction is made between “career personnel” 
and “short-term experts.” Because of the variety of 
assignments to be filled, career personnel must be 
found who will be able to take various positions in 
succession within their fields. Consideration should 
be given to the establishment of special training cen- 


ters, and some form of tenure must be provided 
(through “carry-over” appropriations, or otherwise) 
to afford financial security for much longer periods 
of service than have been customary up to now. 

The NRC committee notes that the most desirable 
“short-term experts” are usually scientists of con- 
siderable repute within their fields, who are not always 
able to -be away for extended periods. A special effort 
should be made to use their services for short periods 
in the field. Adequate briefing is essential, and the 
assignment of the expert should be clearly defined 
well in advance of departure on the mission. In the 
recipient country, short-term experts should be placed 
within the framework of an established organization, 
in preference to using them as independent con- 
sultants. 

The NRC Committee on Unesco deems it desirable 
for all major professional societies to set up special 
working committees to assist in finding the right per- 
son for each assignment. It is noted that such com- 
mittees already exist in the engineering profession; 
the Engineers Joint Council has two committees con- 
cerned with work in this area—the Committee on In- 
ternational Relations and the special Committee on 
Technical Assistance. Several other professional so- 
cieties have international relations committees, but, 
so far as I am aware, these have not been active in 
the recruitment of personnel: for overseas service. The 
National Research Council, which maintains close con- 
tacts with the Unesco Relations Staff in the Depart- 
ment of State and with the representatives of WHO, 
FAO, and the other UN specialized agencies, seems the 
ideal organization to coordinate the activities of these 
special committees of the professional societies. These 
committees should be in close contact with the official 
recruiting agencies such as the Technical Assistance 
Reeruitment Office, Bureau of Personnel, United Na- 
tions, New York, and the corresponding offices of the 
specialized agencies, such as the New York Office of 
Unesco, United Nations, New York. Interested indi- 
viduals should also address their personal inquiries 
to these offices. 

The NRC Committee on Unesco has made the sug- 
gestion that openings’ be advertised publicly in pro- 
fessional and technical journals. It would be helpful 
if available opportunities could be listed from time to 
time in Scrence, THE Screntrric MonTHLY, Journal 
of the American Chemical Society, and the publica- 
tions of other professional societies. 

In the end, the success or failure of the recruitment 
phase of the work will depend again on what we as 
individual American scientists are willing to do to sup- 
port the UN Technical Assistance Program. If we be- 
lieve in the basic worth of the program, then we 
should do all we can to assist by helping to secure the 
services of the best man or woman for each job. And 
if the finger should point to one of us, we should not 
lightly refuse. 
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News and Notes 


Seventh Annual Calorimetry Conference 


REcENT developments and modifications in precision 
calorimetric equipment and techniques were the sub- 
jects of discussion at the seventh Annual Calorimetry 
Conference, held at the National Bureau of Standards 
on Sept. 20, 1952. More than one hundred calori- 
metrists attended. The program, arranged by Guy 
Waddington (Bureau of Mines, Bartlesville, Okla.), 
under the chairmanship of D. R. Stull (Dow Chem- 
ical Company), featured a number of individual re- 
ports and four round-table discussions in which the 
entire membership participated. 

After a brief weleoming address by A. V. Astin, 
director of the National Bureau of Standards, who 
pointed out the bureau’s varied interests in the de- 
velopment and application of calorimetric techniques, 
Warren DeSorbo (General Electric Company) dis- 
eussed recent: low-temperature calorimetric investiga- 
tions on some of the elements of Groups V and VI 
of the periodic table. This work has shown that the 
ordinary Debye theory of specific heats does not give 
a suitable extrapolation to 0° K for the heat capaci- 
ties and entropies of monatomic solid elements having 
one- or two-dimensional crystal lattices. The effects of 
particle size and lattice imperfections on calorimetric 
determinations of entropy were also discussed. 

Working with the van’t Hoff equation for the lower- 
ing of the freezing point, H. L. Finke (Bureau of 
Mines) has derived an expression relating the change 
in equilibrium temperature to the fraction melted in 
eases where solid solutions interfere. A calorimetric 
study of the melting point curve can then be used 
to evaluate the concentration of impurity, the triple 
point of the solution and the pure material, and the 
distribution coefficient of the solid-soluble impurity 
between the solid and liquid phases. 

Thin-walled, sealed glass bulbs are commonly used 
in the determination of heats of combustion of volatile 
organic compounds in an oxygen bomb. Premature 
breakage of the bulbs, or violent explosion of the 
bulb during the burning process, makes many deter- 
minations unsuceessful, To cut dqwn the uamber of 
rejected experiments, G. 8. Parks and K. E. Man- 
chester (Stanford University) have developed a sam- 
ple container consisting of a cylindrical platinum 
crucible, which is closed with a tightly fitted poly- 
thene cover about 1 mm thick. Errors may, however, 
be introduced by sorption of impurities from the air 
or solution of the sample in the polythene. E. F. G. 
Herrington (National Chemical Laboratory, London) 
described work on the determination of the heats of 
combustion of some pyridine bases by means of a 
bomb calorimeter. He reports excellent results with 
sealed glass bulbs and the iron wire firing method. In 
a third paper on bomb calorimetry, Ward N. Hubbard 
(Bureau of Mines, Bartlesville) deseribed the rotating 
combustion bomb, which is suitable for use in com- 
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bustion reactions when it is advisable to add a large 
amount of liquid to the bomb to direct the course of 
the reaction toward desired end products. The pre- 
cision of the results has been very satisfactory for a 
series of sulfur-containing compounds. 

J. S. Dugdale (National Research Council of 
Canada) described some calorimetric measurements 
whereby thermodynamie properties of adsorbed gases 
may be obtained by using one-component, or “adsorp- 
tion,” thermodynamies. Such simple systems as argon 
or nitrogen adsorbed on rutile have been studied to 
enable one to compare the experimental results with 
those deduced on the basis of a theoretical model. 

Joseph F. Masi described recent improvements in 
the flow calorimeter used at the National Bureau of 
Standards for measuring heat capacities of gases. 
Heat capacity measurements have recently been com- 
pleted on perfluoro-ethane, -propane, and -cyclobu- 
tane at a number of different temperatures at several 


The round-table discussion on the presentation of 
calorimetric data in journals, led by G. B. Guthrie, 
Jr. (Bureau of Mines), and Donald D. Wagman (Na- 
tional Bureau of Standards) resulted in a plea that 
“raw” (experimental), as well as “smoothed,” data be 
published. Nearly all agreed that the present journal 
policy of restricting the amount of thermodynamic 
data presented is not satisfactory. It was pointed out 
that editors apparently base their decisions on the 
belief that more readers are interested in a particular 
bit of information—entropy at 25° C for instance— 
and that the average reader does not wish to construct 
his own graph from raw data to obtain the particular 
quantity. Since space is at a premium, the raw data 
are frequently omitted and only the smoothed data 
published. 

Many feel that considerable difficulty arises from 
such a procedure. Discrepancies may ultimately be- 
come apparent, and the question arises as to whether 
they are due to smoothing or to errors in the original 
observations. In many eases new analytical expres- 
sions are developed that give a much better represen- 
tation of the experimental data than the one that 
may have been used in the original smoothing. It was 
agreed that the small amount of additional space re- 
quired to present the raw data is well worth while, 
particularly since microfilming methods have proved 
cumbersome. A. R. Ubbelohde (Queen’s University, 
Belfast, Ireland) agreed with his American colleagues 
as to the theoretical desirability of publishing raw 
data, but he suggested that they be handled in a 
manner similar to that used by the Royal Society, 
which files them in the archives where they can be 
obtained when needed. 

In the discussion of high temperature drop and 
adiabatic calorimetry, led by T. B. Douglas (NBS), 
problems-of shielding, radiation losses, thermocouple 
errors, and thermal gradients were considered. The 
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need for an isothermal boundary on an adiabatic 
calorimeter was stressed by H. F. Stimson (NBS), 
who pointed out that with an aneroid calorimeter 
this condition can be resilized more easily the smaller 
the calorimeter. Some diseussion followed of “econ- 
duction” calorimeters, where temperature gradients 
are not eliminated but are assumed constant. Stull 
pointed out that, with this method, small transitions 
and other variations tend to be obseured, and the 
general limit of accuracy is about 1 per cent with 
such favorable samples as metals. 

Many new and useful commercial products for use 
in low temperature calorimetry were discussed in a 
session led by DeSorbo. A new thermocouple of 
AuCo-AuAg with a temperature coefficient about 
twice that of copper-constantan was described by 
DeSorbo. This couple is useful down to liquid helium 
temperatures. 

Electronic thermoregulators were featured in a ses- 
sion led by D. C. Ginnings (NBS). F. A. Ransom 
described a “time-modulated” amplifier that has been 
used in several electronic regulators at the National 
Bureau of Standards. This type of amplifier gives 
effectively a continuous change in power although it 
uses the customary on-off relay. E. V. Larson (Minne- 
apolis-Honeywell Regulator Company) presented de- 
tails of a thermoregulator used to control an oil bath 
to a precision of 0.002° at temperatures of 50°-125°. 

On the day preceding the conference a tour was 
made of the thermodynamics and thermochemical lab- 
oratories of the National Bureau of Standards, and 
nearly all types of calorimeters mentioned at the con- 
ference were demonstrated to the visiting calori- 
metrists. At the business session held after the group 
luncheon, the conference voted to set up a board of 
directors consisting of the chairman-elect, two direc- 
tors elected each year, the chairman, and the two most 
recent ex-chairman. Edward J. Prosen (NBS) was 
chosen chairman-elect, and Edgar F. Westrum, Jr. 
(University of Michigan), and Warren DeSorbo were 
elected directors. Guy Waddington, present chairman- 
elect, sueceeds D. R. Stull as chairman for 1953. 

Guy WaApDINGTON 
Bureau of Mines, Bartlesville, Oklahoma 


Scientists in the News 


Jack Harold Upton Brown, formerly of the Univer- 
sity of North Carolina, has been appointed associate 
professor of physiology at Emory University. 


Dean Burk, of the National Cancer Institute, has 
won the 1953 Hillebrand Award of the American 
Chemical Society’s Washington Section, for out- 
standing résearch on photosynthesis and the bio- 
chemistry of cancer. 


John Cohen, formerly of Birkbeck College, London, 
has been appointed to the chair of psychology at 
the University of Manchester, vacant since 1951, 
when T. H. Pear, its occupant for 32 years, retired. 
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Dr. Cohen has occupied the chair of psychology at 
the Hebrew University in Jerusalem and has been 
active in the World Federation for Mental Health, 


Ambrose R. Chantler has retired after 34 years 
with the Du Pont Company. Mr. Chantler has been 
particularly active throughout his career in the devel- 
opment of vat colors and in expanding their use in the 
printing and finishing industries. 


John W. Davis has been awarded the recently estab- 
lished New York Academy Plaque in recognition of 
his pre-eminent services to the New York Academy of 
Medicine. 


N. A. de Bruyne, managing director of Aero Re- 
search Ltd., one of the Ciba family of chemical enter- 
prises, and pioneer in the development of an adhesive 
for the rivetless joining of primary structures in air- 
craft, is visiting the U. S. during January and Feb- 
ruary, to fill invitations to speak before engineering 
societies, universities, the U. 8. Air Force and Navy, 
and aircraft companies. 


John W. Evans, Jr., has been made superintendent 
of the Air Force Geophysical Research Directorate 
Upper Air Research Observatory, Clouderoft, N. M. 
Since 1946, he has been assistant superintendent of 
the High Altitude Observatory of the Harvard Uni- 
versity and University of Colorado stations at Boulder 
and Climax. Dr. Evans will supervise the solar re- 
search programs at Sacramento Peak operated by 
Cornell and Harvard ‘universities. In his new position 
he will continue in close touch with the coronagraphie 
research program carried on jointly by the High 
Altitude Observatory and the Upper Air Research 
Observatory. 


Jess L. Fults has been appointed head of the De- 
partment of Botany and Plant Pathology, Colorado 
A & M College, Fort Collins, to sueceed L. W. Dur- 
rell, who will retire in June. 


Jesse Gibson, of Wilmington, one of the founders 
of the wood naval stores industry and a veteran of 
37 years’ service with Hercules Powder Company, re- 
tired on Dee. 31. 


G. W. Harris has been appointed to the Fitzmary 
chair of physiolog} at the Institute of Psychiatry, 
University of London. 


G. Truman Hunter has been appointed technical 
specialist in the Applied Science Department at In- 
ternational Business Machines Corporation. In his 
new post Dr. Hunter will work with the IBM De- 
partment of Education in a program designed to 
provide members of the organization with information 
concerning the company’s increasing use of electronics 
in its products. 


Jerome D. Luntz, former executive editor of Nucle- 
onics, was made editor on Jan. 1, succeeding Keith 
Henney, who has become editorial director. 


Donald Baxter MacMillan has received the National 
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Geographic Society’s Hubbard Gold Medal for out- 
standing service in aretic exploration. The medal is 
the 15th such award given since the first was presented 
to Robert E. Peary in 1906. 


Dale Scholz has been appointed medical director 
of the Heyden Chemical Corporation. Dr. Scholz 
formerly was associated with Armour Laboratories 
as regional medical director in the New York area. 


Maurice S. Shahan, of the Bureau of Animal In- 
dustry, ARA, has been named director of the U. 8. 
Department of Agriculture’s Animal Disease Research 
Institute to be located on Plum Island in Long Island 
Sound. The institute will conduct research on foot- 
and-mouth disease and other animal diseases con- 
sidered dangerous to the livestock industry. 


Horace L. Sipple has been made executive secretary 
of the Nutrition Foundation, succeeding the late 
Ole Salthe. Since 1945 Dr. Sipple has served as direc- 
tor of research and education for the Evaporated Milk 
Association. 


Robert I. Watson, assistant dean of the Washington 
University Medical School, has been appointed pro- 
fessor of psychology and director of the graduate 
training program in clinical psychology at North- 
western University. 

John M. Zeigler, of Fort Pierce, Fla., has received 
the fellowship in Petroleum Exploration Sciences, re- 
cently established at Harvard University by the So- 
cony-Vacuum Oil Co. A graduate of the University 
of Colorado, Mr. Zeigler interrupted his graduate 
studies to participate in a geological expedition to 
Afghanistan. 


Education 


The American Council on Education has established 
a commission to make a comprehensive study of the 
education of women, to be financed by a three-year 
$50,000 grant from the Ellis L. Phillips Foundation, 
of New York. Althea K. Hottel, dean of women at 
the University of Pennsylvania, has been granted 
leave of absence to serve as project director. The 
study will include a “consideration of women as effec- 
tive individuals, as members of families, as gainfully 
employed workers, as participants in civie life, and 
as creators and perpetuators of values.” 

Hahnemann Medical College and Hospital has com- 
pleted a teaching affiliation with the Guthrie Clinic- 
Robert Packer Hospital, Sayre, Pa. William C. Beck, 
of the clinie staff, will act as educational director of 
the teaching program. 

Beginning Feb. 2, New York University will offer 
courses in International Education and the Program 
of International Schools and in the Progressive Edu- 
cation Movement in the United States since 1900. The 
new courses will be under the direction of Frederick 
L. Redefer. 


Western Reserve University and University Hos- 
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pitals, affiliated medical center, have formed the Joint 
Executive Agency, which will make joint adminis- 
trative decisions in areas common to the two institu- 
tions. Four top officers of the institutions—John C. 
Virden, John 8. Millis, Stanley Ferguson, and Joseph 
T. Wearn—make up the group. 


Grants and Fellowships 


Fifty General Electric Science Fellowships at Case 
Institute of Technology will be awarded to high 
school physics teachers in Illinois, Indiana, Iowa, 
Kentucky, Michigan, Missouri, Ohio, western Penn- 
sylvania, Tennessee, West Virginia, and Wisconsin. 
Now in its seventh year, the program will be offered 
June 22-July 31. Purdue University will train mathe- 
maties teachers from the same area, and Rensselaer 
Polytechnic and Union College will offer fellowships 
to teachers from 12 other states and the District 
of Columbia. 


The Du Pont Company has allocated $600,000 to 
provide additional fellowships or grants to 32 in- 
stitutions and to continue its previous programs in 
the training of students majoring in chemistry and 
in improving the teaching of chemistry to under- 
graduates. Under the older program, the company 
has renewed its awards of scientific fellowships, grant- 
ing 38 in chemistry, 15 in chemical engineering, five 
each in physies and mechanical engineering, three in 
metallurgy, two in biochemistry, and one in biology. 
It is also continuing its grants-in-aid of $15,000 each 
to ten universities and $10,000 each to five universities. 
The new grants of $2500 have been awarded to the 
chemistry departments of 19 colleges, all private in- 
stitutions. 


Humble Oil and Refining Company has established 
a new fellowship in geology at the University of 
California (Los Angeles). Other geology fellowships 
are given at the University of Texas, the University 
of Oklahoma, and Louisiana State University. The 
student is paid $1600, and in addition $500 is pro- 
vided each year to cover field work during the sum- 
mer. Selection of recipients is entirely in the hands 
of institution staffs. 


Muscular Dystrophy Associations of America, Inc., 
have approved three new grants-in-aid—at the Uni- 
versity of Arkansas, for William K. Jordan; at the 
University of Utah, for Max M. Wintrobe; and at 
the University of Washington, for H. Stanley Bennett. 
This brings to a total of $287,547 the funds approved 
for grants-in-aid by the organization during the two 
and one-half years of its existence. 


Information concerning Tau Beta Pi Fellowships 
for graduate study in engineering during 1953-54 
may be obtained from Paul H. Robbins, director of 
fellowships, 1121 15th St., N.W., Washington 5, D. C. 
Each feliowship amounts to $1200, and applications 
must be filed by Feb. 28. This year’s awards will in- 
clude the new Louis Alli Co. fellowship, the first in a 
new program of industrially sponsored fellowships. 
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In the Laboratories 


California Institute of Technology will soon begin 
construction of the $1,500,000 Norman W. Church 
Laboratory of Chemical Biology, made possible by a 
bequest and gifts from the late Mr. Church. In addi- 
tion, Mr. Church left funds for research in chemical 
biology. The new laboratory will be joined to the pres- 
ent Crellin Laboratory of Chemistry and eventually 
to the Kerckhoff Laboratories of the Biological Sci- 
ences. 


Los Alamos Scientific Laboratory has announced the 
addition of 23 new employees to its staff: in the GMX 
Division, William P. Aiello, James R. Guadagno, 
Frank J. Miller, William A. Spencer, Jr., and Ruth 
M. Gilmer; in the Chemistry and Metallurgy Divi- 
sion, Horace R. Baxman, Don T. Cromer, Robert W. 
Keil, Wallace L. Drumhiller, and John A. O’Rourke; 
in the Weapons Division, James J. Bramble, Daniel 
E. Bannerman, and David F. Woods. LeRoy E. 
Ellinwood, Jr., and Robert N. Mitchell have joined 
the Health Division, and Robert D. Glauz and David 
Southard Carter, the Theoretical Physies Division. 
Marvin M. Hoffman, Joseph W. Mather, Arthur J. 
Schelberg, and J. Karl Theobald have been added to 
the Test Division; and Theos J. Thompson and John 
L. Yarnell, to the Experimental Physies Division. 


McNeil Laboratories has appointed Roman Szyman- 
ski, of the University of Buffalo, to the Pharmaceuti- 
cal Development Department. 


The Department of the Navy will build a laboratory 
at Woods Hole, Mass., for oceanographic research, 
primarily of vital interest to the Office of Naval Re- 
search and the Bureau of Ships. A three-story con- 
erete and brick building, with 26,000 square feet of 
floor space, will be erected immediately adjacent to 
the Woods Hole Oceanographic Institution. 


Meetings and Elections 


The Association of Geology Teachers, meeting in 
Boston, elected the following officers: president, David 
M. Delo; secretary, Ralph Digman; vice president, 
Joe W. Peoples; treasurer, Gerald Friedman; editor, 
William Read. The association established an annual 
award, to be known as the Neil A. Miner Award in 
memory of the late professor of geology at Cornell 
College. A medal will be given “for eminence in stim- 
ulating interest in the earth sciences.” 


The Carolina Geological Society held its thirteenth 
annual meeting in Gatlinburg, Tenn., Nov. 1-2, with 
250 members and guests present. The society, founded 
in 1937, now includes members from Virginia, Ten- 
nessee, Georgia, and surrounding states. Its meetings 
are devoted to the examination of geologic features 
and processes in the field. This year’s meeting con- 
sisted of an examination of the rocks and structural 
features of a part of the Great Smoky Mountains 
National Park. The program was organized and di- 
rected by Philip B. King, assisted by Jarvis B. Hadley 
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and Robert B. Neuman, of the U. S. Geological Sur- 
vey, who prepared a Guide Book of Excursions in the 
Great Smoky Mountains for the occasion. A General- 
ized Preliminary Geologic Map of the Great Smoky 
Mountains and Vicinity and a Regional Map of 
Vicinity of the Great Smoky Mountains accompanied 
the guidebook. On the first day, the group, traveling 
in a 60-car motoreade, examined a section of the 
Chilhowee group in Little River Gap, an outcrop of 
the Great Smoky fault near Townsend, Tenn., meta- 
morphic rocks in the Ocoee Foothill Sequence of the 
Great Smokies, and various physiographic features of 
the mountains. New officers for 1953 elected at the an- 
nual business meeting are: president, Sam Broad- 
hurst; vice president, Virgil Mann; chairman of the 
Membership Committee, Otis Stewart. 


The Cotton Research Clinic, sponsored by the 
National Cotton Council, will hold a three-day ses- 
sion, Feb. 18-20, at the General Oglethorpe Hotel, 
Savannah, Ga. Fifteen textile scientists, including 
two from Great Britain—William A. Hunter and 
Geoffrey Dakin—will speak. Chairmen for the various 
sessions will be Bernard R. Koenig, Alfred H. Ran- 
dall, Joe L. Delany, Leonard Smith, and J. Hal 
Daughdrill. M. Earl Heard, of West Point Manufac- 
turing Co., is chairman of the Clinie Advisory Com- 
mittee. 


New officers of the Florida Academy of Science are: 
president, C. S. Nielsen; president-elect, 8S. de R. 
Diettrich; secretary and treasurer, R. A. Edwards; 
editor, H. K. Wallace; assistant editor, J. C. Dickin- 
son, Jr. 


The eighth Pacific Science Congress will be held in 
Manila Nov. 16-28, under the auspices of the Re- 
public of the Philippines and the National Research 
Council of the Philippines. The fourth Far Eastern 
Prehistoric Congress will be held at the same time. 
Vidal A. Tan is president of the congress and chair- 
man of the Organizing Committee. For a preliminary 
announcement and full information, address Harold 
J. Coolidge, executive director, Pacifie Science Board, 
National Research Council, 2101 Constitution Ave., 
N.W., Washington, D. C. 


At its annual meeting in St. Louis, the Society of 
the Sigma Xi elected L. J. Stadler, of the Department 
of Botany of the University of Missouri, president. 
Farrington Daniels, of the University of Wisconsin; 
Fred Rossini, of Carnegie Institute of Technology; 
and George Avery, of Brooklyn Botanical Garden, 
were elected to the national committee. 


The annual United Nations Institute, jointly spon- 
sored by the UN Department of Public Information 
and New York University’s School of Education, will 
be held Feb, 12-14 at the university and at United 
Nations headquarters. An evaluation of the achieve- 
ments of the United Nations and its specialized agen- 
cies will be the main subject of discussion. Frederick 
L. Redefer is coordinator. 
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Technical Papers 


Conversion of Sunlight into Chemical Energy 
Available in Storage for Man’s Use* 


Lawrence }. tieidt and Alan F. McMillan 


Department of Chemistry, 
Massachusetts Institute of Technology, Cambridge 


We have been able to establish that the key reactions 
in the simple photochemical process proposed by one 
of us (1, 2) ean take place concurrently in a water 
solution of cerous and ceric ions—namely, the produc- 
tion of hydrogen gas by that part of the light absorbed 
by the cerous ions thereby oxidized to ceric ions, and 
oxygen gas by that part of the light absorbed by the 
ceric ions thereby reduced to cerous ions. The net 
result of the two reactions is the photochemical de- 
composition of water into its elements, resulting in a 
gain in total chemical energy at the expense of the 
energy of the light absorbed by the system without 
the loss of any of the cerium or acid employed in the 
process. It has also been established that the process 
ean be brought about by sunlight. The discovery of 
the photochemical oxidation of cerous to ceric ions 
was made by L. J. Heidt and M. E. Smith (2). They 
suggested that hydrogen was produced by the reaction, 
and this has been found to be the ease (1). 

No attempt was made in the experiments reported 
here to determine the main reaction or the details of 
the mechanisms of the reactions in the system or the 
efficiency of the process, or to collect all the gas 
produced or to carry out the process under the most 
favorable conditions. Work on these problems, espe- 
cially the last one, in sunlight is under way. 

The apparatus employed is shown in Fig. 1. Extreme 
care was taken to ensure that the system was gas-tight 
and that the results were not due to leakage of air, 
oxygen, or hydrogen into it. The dark reactions were 
found to be negligible. Light in the near ultraviolet of 
2536 A was employed in Expts 1 and 2 for reasons 
stated elsewhere (1), and sunlight was employed in 
Expts 3 and 4. 

The lamp, filter, and reaction vessel were made of 
the best quality of clear fused quartz; the lamp and 
filter were similar to equipment described elsewhere 
(4). The reaction mixture was stirred continuously 
while being evacuated or irradiated. The gas originally 
in the solution was removed largely by opening stop- 
cocks 1 and 2 to the manifold until the equilibrium 
pressure of the gas, other than water, from the solu- 
tion was less than 10° mm, About 1 ml water was 
distilled off during this operation. Stopeock 1 was 
then closed, and the solution was irradiated after it 
had been established that there were no leaks in the 
system. Meanwhile the system up to 1 was pumped 


1 Part of a program of research supported by grants from 
the Godfrey L. Cabot Fund of MIT and the Charles F. Ketter- 
ing Foundation. Publication No. 832, MIT Solar Energy Con- 
version Project. 
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down to less than 10° mm and, when cut off from the 
pumps, held to 10-* mm overnight. The gas produced 
by photolysis was transferred to the capillary contain- 
ing the ignition wires by closing 3, opening 2 to this 
part of the system, then opening one for only 30 sec 
in order to let some of the gas out of the reaction 
vessel without an objectionable amount of water; the 
water was caught in the cold trap. Stopeock 1 was 
then closed, and 4 was turned through 180°, after 
which the mercury level in A was raised to 4. The non- 
condensable gas remaining between 1 and 4 was 
gathered for the most part into the capillary by turn- 
ing 4 counterclockwise through 90°, lowering the mer- 
eury to its original position, then turning 4 clockwise 
90° and again raising the mercury level to 4. The last 
sequence of operations was repeated several times 
while the level of the mereury in A was always above 
the side arm connected to the manifold. The mercury 
was then raised through 4, and the pressure of the 
gas in the capillary was taken as the difference be- 
tween the heights of the mercury in this and the 
adjacent similar capillary connected to the manifold. 
The gas was ignited by a spark of short duration 
(about 0.1 see) between the ignition wires; the spark 
was produced by means of a Tesla coil. Experiments 
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showed that this treatment did not change the amount 
of gas when hydrogen, oxygen, or dry air alone was 
present. 

Irradiation with sunlight of the solution in the 
evacuated reaction vessel was accomplished by disen- 
gaging the ground-glass joint just above stopcock 1 
after the latter had been closed and by placing the 
reaction vessel and auxiliary equipment for stirring in 
a clean place in direct sunlight. The gas produced by 
sunlight was determined after reassembling the ap- 
paratus at the ground-glass joint and evacuating and 
degassing the apparatus before opening stopcock 1. 
The results of these experiments are given in Table 1. 


TABLE 1* 
S 

ro 2 

1 2.6 0.14 0.002 0.03 0.8 28 0.8 

2 2.6 0.14 0.002 0.02 2.0 34 2.0 

3 2.5 0.08 < 0.0001 657 0.64 28 0.59% 
4 2.5 0.08 < 0.0001 1207 1.0 35 0.91 


* Evidence for the photochemical production of a mixture 
of hydrogen and oxygen gases in Expts 1 and 2 by light of 
2536 A and in Expts 3 and 4 by sunlight absorbed by a mix- 
ture of cerous and ceric ions in aqueous perchloric acid. The 
concentrations are formal values in moles/liter of solution. 
The volume of the solution irradiated was 30 ml in every 
case. A represents, in units of 6 x 10%, the quanta of light of 
2536 A absorbed, except in Expts 3 and 4; B, moles of non- 
condensable gas collected in the ignition chamber; C, the 
pressure in mm Hg at which the noncondensable gas was ig- 
nited; D, the decrease produced in the moles of nonconden- 
sable gas by the ignition. The experiments were carried out 
at 25° C, 

+ Hours in sunlight. 

t The noncondensable gaseous residue was found to be 
hydrogen. 


The gaseous product of the photolysis is believed to 
be a mixture of hydrogen and oxygen, because the 
amount of noncondensable gas decreased significantly 
when the mixture was ignited by a spark, whereas 
similar treatment of hydrogen or oxygen alone pro- 
duced no significant change in the amount of gas; 
these gases are produced by the photochemical oxida- 
tion and reduction of cerous and cerie perchlorates, 
respectively, when photolyzed separately in dilute 
aqueous perchloric acid (1, 2). 

Subsequent photolysis of the solutions employed in 
Expts 1 and 2 produced a solute that browned the 
solutions and a gas that was mainly oxygen. The pho- 
tochemical production of hydrogen may be restored 
in the following way. The ceric ions can be decom- 
posed thermally at a measurable rate above 30° into 
cerous ions, with the simultaneous production of oxy- 
gen (3). This leaves to the light that can be absorbed 
by the cerous ions the principal task of converting the 
cerous ions into ceric ions, with the simultaneous pro- 
duction of hydrogen. This method would increase the 
photochemical efficiency of the net reaction and use 
the longer wavelengths of sunlight to supply the heat 
for the thermal reaction and to establish a tempera- 
ture gradient by means of which the liquid can be 
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circulated. It also makes possible the production of 
the hydrogen and oxygen in separate parts of the 
system, where they can be collected largely free from 
one another. 
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Separation of Synnematin into Components 
A and B by Paper Chromatography 


B. H. Olson, J. C. Jennings, and A. J. Junek 
Michigan Department of Health, Lansing 


Synnematin, an antibiotic produced by Cephalos- 
porium salmosynnematum (1), was first described by 
Gottshall, Roberts, and Portwood in 1949 (2). The in 
vitro spectrum of synnematin and the results of some 
in vivo tests were presented by Gottshall et al. in 
1951 (3). 

It is the purpose of this report to present evidence 
that crude culture filtrates of C. salmosynnematum 
contain at least two active components, which will be 
designated as synnematin A and B, and to present 
preliminary data about the chemical composition of 
synnematin B. Brief descriptions are ineluded for the 
method of production and separation of one of these 
active components (synnematin B). The detailed de- 
seription of suitable fermentation media and methods 
of production and purification of synnematin will be 
presented in a later report. 

Antibiotic activity as expressed below was measured 
by the S. typhimurium serial dilution assay described 
by Gottshall et al. in 1951 (3). 

The following fermentation medium was used in 
this study: cornmeal 4%; soya bean meal 4%; am- 
monium sulfate 0.1%; calcium carbonate 1%; with 
a pH of 7.4 before autoclaving. The use of this 
medium has resulted in antibiotic activities of 400 S. 
typhimurium u/ml in shake flasks and 300 u/ml in 
30-liter stirred jars. 

Several recovery procedures have been used: 

1) Aluminum oxide adsorption from culture filtrate 
containing an equal volume of acetone, followed by 
elution with water, phosphate buffer, or akaline 
methanol. 

2) Countercurrent extraction from culture filtrate 
with butanol, plus 15% methanol, and subsequent 
removal of the active material in a water layer formed 
by the addition of xylene or benzene. 

3) Solvent precipitation of inactive material, fol- 
lowed by removal of the antibiotic in a small volume 
of water thrown down by the addition of another 
solvent to the filtrate. 

The procedure which has given the most satisfactory 
results is precipitation of the culture filtrate with 3 
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Fic. 1. Paper chromatograms of synnematin culture filtrate 
(20 units of activity of synnematin A and B) developed for 
24 hr with methanol buffered at pH 5.5 with 0.013 M citrate. 
Strips were placed on agar seeded with the following organ- 
isms: A, S. typhimurium ; B, Staph. aureus; C, Proteus vul- 
garis ; D, B. subtilis; BE. Sarcina lutea, 


volumes of isopropanol, removal of the inactive pre- 
cipitate, and addition of sufficient amyl acetate 
(usually between 2.5 and 3 volumes) to the filtrate, to 
give a water fraction of 1/10 to 1/20 the volume of 
the original culture filtrate. A second water layer is 
thrown out of the solvent by the addition of either 
more amyl acetate or water. The volume of the com- 
bined concentrates (aqueous layer) should be no more 
than 1/10 the original volume of culture filtrate. Re- 
ecoveries of antibiotic activity have varied between 
65% and 80%. The concentrate, which is then dried 
from the frozen state, yields a product with 10-15 
u/mg. Other solvents may be used in place of the 
isopropanol and amyl acetate. Ethanol and acetone 
have been used in place of isopropanol for precipita- 
tion of the inactive matter, and benzene, xylene, and 
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chloroform have been used in place of amyl acetate for 
precipitation of the active fraction. 

For further purification the erude dry product is 
extracted twice with dry methanol (10 ml methanol / 
10,000 units crude synnematin/extraction). An in- 
active precipitate is removed from the methanol ex- 
tract by the addition of 14 volume ether. The addition 
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Fic. 2. Paper chromatograms of the purified fraction de- 
scribed herein (80 u/mg). Ten units of activity were used 
per strip. Results indicate that this fraction contains only 
one of the active components (synnematin B). The test organ- 
isms were: A, 8. typhimurium ; B, Staph. aurcus ; C, Proteus 
vulgaria ; D, B. subtilis ; BE, Sarcina lutea. 


of more ether to give 2 parts ether and 1 part metha- 
nol extract precipitates the active antibiotic. The 
precipitate is washed once with ether and twice with 
small volumes of absolute ethanol. The residual sol- 
vents are removed under vacuum. The white powdery 
product has an average potency of 70-80 u/mg. 
Chemieal determinations performed on material of 
80 u/mg prepared by solvent precipitation and con- 
centration, and also on material of 70 u/mg prepared 
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by aluminum oxide adsorption and elution, gave the 
following positive reactions: polypeptide (biuret and 
ninhydrin), nitrogen, and sulfur. Negative results 
were obtained in tests for tryptophan (p-dimethyl- 
aminobenzaldehyde) and carbohydrate (Molisch). 

The antibiotie activity present in the culture filtrate 
ean be separated into at least two components by de- 
velopment of one-dimensional paper chromatograms 
with buffered methanol as solvent. The component 
which remains at the point of application will be 
referred to as synnematin A and the component which 
moves with the methanol as synnematin B. 

When 20 units of synnematin, as culture filtrate, 
were applied to paper strips (Whatman No. 1), de- 
veloped with buffered methanol, and placed on agar 
plates seeded with 5 organisms, the inhibition zones 
shown in Fig. 1 were obtained after 16 hr incubation 
at 37° C. From Fig. 1 it is apparent that synnematin 
A is the most active against Proteus vulgaris and 
Sarcina lutea, nearly as active against S. typhimu- 
rium, and shows-some-activity.against B. subtilis and 
Staph. aureus. Fig. 2 shows that the purified fraction 
described above with an activity of 80 u/mg is syn- 
nematin B and contains no observable amount of syn- 
nematin A. Synnematin B is very active against Sar- 
cina lutea, Proteus vulgaris, and S. typhimurium and 
shows little or no activity against B. subtilis aud 
Staph. aureus. It is to be noted that the inhibition 
zone of purified synnematin against B. subtilis ex- 
tends only the width of the paper strip itself. Neither 
component is effective against E. coli at these activity 
levels. 
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The Relation of Adrenal Weight to 
Body Weight in Mammals* 


John J. Christian 
Naval Medical Research Institute, Bethesda, 
and Division of Vertebrate Ecology, 


Jobnus Hopkins School of Hygiene and Public Health, 
Baltimore, Maryland 


Most reports concerned with adrenal gland weights 
have dealt, as a rule, with a limited weight range, 
with a single species, or with a few closely related 
species. The adrenal weight is usually expressed as 
mg/100 g body weight. We are unaware of any re- 
ports giving the absolute adrenal and body weights 
for a large group of species. This is particularly per- 
tinent to data collected from wild mammals. In addi- 

1 The opinions or assertions contained herein are the private 
ones of the writer and are not to be construed as official or 


reflecting the views of the Navy Department or the naval 
service at large. 
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tion, there usually has been a failure to state whether 
the data have been collected from captive or feral 
specimens. Rogers and Richter (1) have shown that 
there is a wide divergence in adrenal weight with 
respect to body weight between captive and wild rats 
(Norway and alexandrine). In addition, material col- 
lected at the Philadelphia Zoo (2) and in our Jab- 
oratory (3) indicates that relative adrenal atrophy 
is a frequent occurrence in captive, closely confined 
mammals, particularly in the normally very active 
varieties. Hence, data from captive wild mammals do 
not necessarily portray the state of affairs under feral 
conditions and are often ill-suited for comparative 
purposes. This paper presents data on feral mam- 
mals, man, and a few captive mammals. 

During the past five years adrenal weights have 
been collected from 19 wild species (Fig. 1), inelud- 
ing representatives of the orders Insectivora (families 
Sorieidae, Talpidae), Chiroptera (family Vespertilio- 
nidae), Carnivora (families Procyonidae, Mustelidae) , 
Rodentia (families Sciuridae, Muridae, Cricetidae, 
Zapodidae), and Marsupialia (family Didelphiidae). 
Use has been made of data for muskrats collected by 
Beer and Meyer (4), since their data include a much 
larger number of muskrats than the author’s. These 
data were given as monthly averages throughout the 
year, separately for adult males, adult females, im- 
mature males, and immature females. For the present 
purpose, the monthly means for each. group are ar- 
ranged in order to obtain an over-all figure with equal 
weight for each month. The figures for man are those 
of Holmes, Moon, and Rinehart (5) and represent 
200 people dying from traumatic or natural causes. 
The material on the jaguar, polar bear, and some of 
the raccoons was obtained from the Philadelphia Zoo 
by H. L. Rateliffe. The adrenals of the jaguar and 
polar bear are included in spite of their being captive 
mammals, since they fall on the curve for unatrophied 
glands, and there is reason to believe that these ani- 
mals were about as active in captivity as their feral 
counterparts. The published weights for 100 male 
guinea pigs (6) are included, as well as our own, 
for a smaller series of active animals of both sexes, 
since they too failed to show evidence of atrophy of 
the adrenals for similar reasons, although closer con- 
finement is known to produce this effect (3). 

The wild rats represent captures from the city of 
Baltimore, Md., and from a rather isolated colony 
on a farm north of Baltimore. All rats have been 
lumped together in weight groups for the purposes 
of this paper. The average combined adrenal weight 
for the rats in each weight class has been plotted. 
A similar procedure has been followed for the big 
brown bats (Eptesicus) and the guinea pigs from our 
laboratory. 

With the exception of human, muskrat, guinea pig, 
jaguar, polar bear, and raccoon data, all weights are 
after fixation in neutral formalin. The author has 
found that the weights of adrenals fixed in situ and 
subsequently dissected free are as dependable as fresh 
weights, and in the case of the small mammals prob- 
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ably more so, since the glands may be rid of all ex- 
cess tissue with ease, and there appears to be con- 
siderably less variation in weight because of evapora- 
tion. A more detailed analysis of this point will be 
presented at a later date. All adrenal weights were 
obtained on appropriate balances (a 10-mg Roller- 
Smith precision balanee, a 500-mg Roller-Smith, or 
pan balances). 

The data are plotted in Fig. 1 as the log of the 
combined adrenal weight in milligrams vs. the log 
of the body weight in grams. It will be noted that all 
species fall on the same curve, including man, with 
the possible exception of those mammals weighing 
less than 15 g. The latter apparently show a slight 
degree of relative adrenal atrophy. Inspection of the 
log adrenal weight/log body weight ratios will reveal 
that, for the lower end of the curve, ratios should 
be based on tenths of milligrams and grams, respec- 
tively, if one is working with mice or smaller ani- 
mals. The usefulness of these logarithmic ratios can- 
not be overemphasized if one must deal with rela- 
tively large weight ranges. The fact that the points 
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fall on a straight line justifies the use of mg adrenal 
weight /100 g body weight for relatively small weight 
ranges, but it also shows that this relationship ean- 
not be used over a large weight range. It appears 
that the concept of relative adrenal atrophy with 
increasing size has arisen as a result of using the 
direct rather than logarithmic relationship between 
adrenat and body weight. There can be little doubt 
that, for the species so far examined, the adrenal 
weight is a logarithmic rather than a linear func- 
tion of the body weight. It will be noted that the 
eurve for all the species closely follows that for wild 
rats from 15 to 650 g body weight. Finally, with the 
exception of the rabbit, in all species for which there 
are adequate data, the adrenals of the mature female 
are relatively heavier than those of the mature male, 
and are approximately the same in both sexes in the 
immature animals. 

The outstanding fact that these data show is that 
the adrenal gland weight follows a definite logarith- 
mie relationship to body size for all species examined, 
and that this relationship-parallels that in a single 
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species (Rattus) over a wide age and weight range. 
Additional material collected in the future for the 
same and different species might be expected to define 
this curve more sharply, but not to alter it in any 
essential manner. The two extremities, in particular, 
need further validation. 
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Effect of X-Rays on Micronuclear Number 
in Paramecium aurelia® 


R. P. Geckler? and R. F. Kimball 


Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


The reduced viability of exautogamous descendants 
of Paramecium aurelia exposed to x-rays or nitrogen 
mustard has been interpreted as the result of gene 
mutations or small chromosomal aberrations in the 
micronuclei (1, 2). In addition, other inherited changes 
may be involved (2). Among these, one that could be 


Tube cultures of stock OR, variety 1 of P. aurelia, 
maintained by standard methods (3) were centrifuged 
and resuspended in fresh culture medium. One-ml 
samples of the resuspended cultures were exposed to 


x-rays in Lucite dishes on a rotating turntable. The 
x-ray source was a GE Maxitron operated at 250 kvp 
and 30 ma, with approximately 1 mm of Al inherent 
and no added filtration. The intensity measured by 
a nylon Victoreen chamber in air was 15-17 kr/min. 

After exposure, samples of 15 animals were iso- 
lated individually from each group so that the effect 
on division and survival could be determined. The 
remaining animals were placed in test tubes with an 
excess of culture fluid and allowed to multiply for 
24 hr at 27° C. At the end of this period, they were 
fixed in Schaudinn’s fluid (60° C), stained by Dippell 
and Chao’s (3) modification of the DeLamater tech- 
nique, omitting the formalin mordant. The number of 
micronuclei per animal was then counted. The follow- 
ing types of animals were excluded from the count: 
animals containing more than two macronuclear frag- 
ments, animals partially hidden by other animals or 
debris, broken or fragmented animals, and animals 
that were not differentially stained. Dividing animals 
were accepted as single animals and the number of 
micronuclei taken to be half the total found. 

Data from these studies are given in Table 1. It 
is of interest to note that there is a small variation in 
micronuclear number in unirradiated animals. In 
irradiated animals, the fraction with less than two 


TABLE 1 
EFFECTS OF X-RAYS ON MICRONUCLEAR DISTRIBUTION IN Paramecium aurelia 


— Mean No. Percentage of animals with various : 
fissions of numbers of microneuclei Total 
Dose (kr) sample of 15 pvivors 
animals (in 24 hr) 4 3 9 1 0 coun 
0 15 3.2 0 4 93 3 0.4 435 
214.2 15 2.1 2 2 91 1 4 86 
275.4 15 1.6 0 3 87 7 3 30 
335.7 7 11 3 2 83 10 2 100 
336.6 14 1.0 6 16 72 0 6 18 
402.8 5 1.2 0 5 78 6 11 100 
469.9 3 1.3 1 9 79 4 7 100* 
537.4 2 0.5 0 7 57 19 17 83 


* One animal exposed to this dose, but not included in th 


important is the loss of micronuclei immediately after 
irradiation. Although circumstantial evidence against 
such loss has been reported (1), no quantitative data 
on micronuclear frequency after exposure to mutagens 
have been available by which to test this hypothesis 
directly. 

Experiments were therefore designed to evaluate 
the magnitude of variation of micronuclear number in 
relation to x-ray dosage to determine whether such 
variation could, in fact, contribute appreciably to the 
genetic results previously obtained with this organism. 

1 Performed under contract No. W-7405-eng-26 for the 


Atomic Energy Commission. 
* Research and Medicine Division, AEC, Oak Ridge, Tenn. 
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he count, had 7 micronuclei. 


micronuclei increased with increasing dose, whereas 
the fraction with two decreased. No unequivocal 
change occurred in the group with more than two 
micronuclei. By pooling the data from each exposure 
into groups of animals with (1) more than two micro- 
nuclei, (2) two micronuclei (the usual number), and 
(3) less than two micronuclei, the classes are large 
enough to test statistically. The data are heterogen- 
eous, as shown by a x? value of 112 for 12 degrees of 
freedom (P <0.01). 

The present study does not throw light on the 
mechanism by which abnormal numbers of micronuclei 
arise. However, the failure to produce more than 
about 10% of animals with less than two micronuclei 
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except at doses above 400 kr is important; since it 
shows that loss ef micronuclei is not a major reason 
for reduced vigor and death after autogamy. At 
200 kr about 90% of the exautogamous clones die 
within a few divisions, and even at 10 kr about 80% 
are abnormal. The animals that lose micronuclei at 
these doses could account for only a small fraction 
of these effects. The known similarity in action be- 
tween x-rays and nitrogen mustard makes it appear 
likely that similar results would be obtained with the 
latter. 

These data also give evidence on the process of 
division delay in Paramecium. At the lower doses 
used, the division of the cytoplasm and the micronuclei 
must have been delayed to almost the same extent. 
Otherwise many more animals with abnormal numbers 
of micronuclei would have been found. At doses of a 
few kiloroentgens, it is known that there is practically 
no delay in cytoplasmic division (4). The possibility 
remained that micronuclear mitosis might show a 
major inhibition comparable to that shown by the 
grasshopper neuroblast (5). If so, a large fraction 
of the animals should have abnormal numbers of 
micronuclei. Our present data suggest that this is 
not so, as do also Kimball’s (1) qualitative observa- 
tions on the presence of macronuclear anlagen in the 
progeny of paramecia given doses of a few kiloroent- 
gens. 

References 


1. KIMBALL, R. F. Genetics, 34, 412 (1949). 

2. Geckiar, R. P. Ibid., 35, 253 (1950). 

8. SONNEBORN, T. M. J. Eaptl. Zool., 113, 87 (1950). 

4. KIMBALL, R. F., Geckuer, R. P., and Gairuer, N. J. Cel- 
lular Comp. Physiol., 40, 253 (1952). 

5. Carison, J. G., Snyper, M. L., and HOLLAENDER, A. Jbid., 
33, 365 (1949). 


Manuscript received July 7, 1952. 


A Skeletal Difference Between Sublines 
of the C3H Strain of Mice 


E. L. Green 


Department of Zoology, 
The Obio State University, Columbus 


The C3H strain of mice has been used in numerous 
studies of genetics, cancer, and physiology for the 
past 25 years. It is one of the old famous strains, 
ranking with DBA (=dba) and C57BL (=C57blk). 
The strain was started in 1920 by a mating of a male 
from the Little strain of dilute browns (= DBA) with 
a female from the albino mice of H. J. Bagg (1). 
Three main sublines of C3H mice have been estab- 
lished. One of these is Strong’s own strain at Yale 
University; one is Andervont’s strain at the National 
Institutes of Health, which was separated from 
Strong’s strain about 1930; and one is Bittner’s 
strain at the University of Minnesota, separated from 
Strong’s strain about 1933. 

Recently it has been discovered that these sublines 
of C3H mice are not all alike, at least with respect 
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to skeletal type. The purpose of this paper is to give 
the evidence for this claim and to eall this observation 
to the attention of those who are using C3H mice on 
the supposition that the various sublines are inter- 
changeable, or nearly so. 

The number of thoracic and lumbar vertebrae may 
be represented by a notation such as 13/5 or 13/6. 
The last lumbar vertebra is sometimes modified so that 
on one side it resembles a sacral vertebra. These inter- 
grades are called “asymmetrical.” 

The skeletal type of C3H mice was first observed 
in a sample of 200 descended from mice obtained 
from Strong in 1937. About 96 per cent of these were 
13/5, 3 per cent were asymmetrical, and 1 per cent 
were 13/6 (2). A second sample of 767 was produced 
from mice obtained from Bittner at the Jackson Lab- 
oratory in 1939. This sample gave a distribution of 
skeletal types almost identical with the first. The two 
samples were combined into a single sample of 967 
(3). In 1948-52, three samples of C3H mice were 
obtained, all of which trace to the Andervont subline 
of C3H (more recently called the Heston subline, 
C3H/He). These three samples were similar, having 
about 96 per cent 13/6, but all were markedly differ- 
ent from the previous samples. In 1950-52, fresh sam- 
ples of 144 and 75 from Bittner’s C3H and C3H 
fostered on C57BL were obtained. These were not ex- 
actly like any of the preceding sublines, but did rather 
closely resemble the C3H mice obtained from Bittner 
and from Strong. In May 1952, a preserved litter of 
7 C3H mice was obtained from Wilson. These were 
descendants of C3H mice received from Strong in 
1947. All 7 were 13/5. The data are summarized in 
Table 1. For comparison, data are included on the 


TABLE 1 


DISTRIBUTION OF SKELETAL TYPES IN SEVERAL SAMPLES 
or C3H MICE AND IN ONE SAMPLE oF CBA MICE 


Thoracie/lumbar 
vertebrae 
Strain Origin © Z 
= 4€8 6 
(%) 
C3H Strong in 1937 200 
C3H Bittner in 1939 8 
(= Bittner’s Z) 
C3H/He Law in 1948 2 2 96 06 177 
C3H/HeJax Jackson in 1950 30 
C3H/HeRI Russell in 1950 8 72 
C3H/Bi Bittner in 1950 144 
(= Bittner’s Z) 
C3Hb/Bi Bittner in 1950 88 1 11 0 75 
(= Bittner’s Zb) 
C3H/Wi Wilson in 1952 100 0 00 7 
CBA/Ca-se Carter in 1950 8 153 


* Includes 10 sese mice of type 12/6 and 40 sese mice of 
type 13/5. 


CBA strain, which Strong derived from the same 
cross that produced C3H. The sample consists of 153 
CBA mice, descended from mice obtained from Carter, 
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50 of which are homozygous for a new mutation to 
short ear (se). Ten of these sese are 12/6 (the re- 
duction in rib number being associated with se [4]), 
but otherwise the CBA mice are like the C3H sublines 
of Strong and Bittner. 

No explanation of the observed difference is known. 
On the assumption that the difference is genetic, the 
following are possibilities. (1) The original C3H mice 
may have been heterozygous for one or more pairs of 
genes affecting skeletal type. By inbreeding, different 
genetic combinations may have become fixed in dif- 
ferent sublines. The heterozygosity would have had to 
continue in the line at least until the Andervont sub- 
line was established in 1930. (2) One or more muta- 
tions of skeletal genes may have occurred following 
the separation of the Andervont subline, leading 
thereby to the establishment of different types in the 
existing sublines. (3) One of the sublines may have 
been genetically contaminated by an accidental and 
unrecorded mating outside the line. (4) Some other 
strain may erroneously have been labeled as C3H. 

Pursuit of the origin of the difference appears 
fruitless. The important point is that, pending fur- 
ther information, at least two distinet types of C3H 
mice must be recognized. They may be designated as 
C3H /St or C3H/Bi for Strong’s and Bittner’s sub- 
lines and as C3H/He for the Andervont (Heston) 
subline. 
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Extraction of the Hyperglycemic Factor 
(HGF) of the Pancreas with 
Liquid Ammonia’ 


Piero P. Foa, Sheidon Berger, 
Leonida Santamaria,” Jay A. Smith, 
and Harriet R. Weinstein 


Department of Physiology and Pharmacology, 
The Chicago Medical School* 


The intravenous injection of most commercial in- 
sulin preparations is followed by a short period of 
hyperglycemia which reaches a maximum in 10-15 
min, then gradually gives way to the typical insulin 
hypoglycemia. This phenomenon was known to early 
investigators who, working with pancreatic extracts 
but being mainly concerned with the purification of 
insulin, attributed it to an undesirable “contaminant,” 
difficult to eliminate. Later investigators became inter- 
ested in this “contaminant” per se, separated it from 
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insulin, and called it “glucagon” or the “hypergly- 
cemic-glycogenolytic factor (HGF).” Its properties 
have been extensively reviewed (1-4) and have led 
some investigators to suggest that HGF is a second 
pancreatic hormone, possibly secreted by the alpha 
cells of the islets of Langerhans (5-8). Other investi- 
gators (9, 10) have cautioned against the premature 
acceptance of this conclusion and have pointed out 
that, although HGF might actually be a hormone, 
direct proof of its secretion in vivo is not yet avail- 
able. Indeed, the possibility exists that HGF might 
be a cleavage product of the insulin molecule, since 
most HGF preparations have been obtained by the 
rather drastic procedure of destroying insulin with 
alkali at 39° C (11, 12). In a few instances insulin 
has been inactivated by reduemg its —S—S— link- 
ages with cysteine, but the complete inactivation re- 
quires a ratio of cysteine to insulin of 40:1 by weight 
(13), and the physiological properties of such prepa- 
rations are hard to evaluate in view of the hypergly- 
cemic effect of cysteine itself (14). A method for the 
preparation of HGF that would avoid these diffi- 
culties would therefore be desirable. 

Liquid ammonia dissolves many proteins, including 
insulin, with minimum denaturation and little or no 
loss of physiological activity (13, 15, 16). Further- 
more, insulin dissolved in liquid ammonia is inacti- 
vated by a ratio of cysteine to insulin of only 1:1 by 
weight (17). Since insulin and HGF have very similar 
chemical properties, an attempt was made to extract 
them both with liquid ammonia. Insulin could then 
be inactivated by an amount of cysteine calculated on 
the basis of the estimated insulin content of the pan- 
creas used. 

Granulated lyophilized pork pancreas was ground 
in a Waring blendor; 200 g of the powder was placed 
in a transparent 1-liter Dewar flask graduated in 
100-ml divisions and extracted with five successive 
200-ml portions of liquid ammonia delivered directly 
from the original commercial cylinder. Each portion 
was left in contact with the pancreas for about 30 
min; during this period the boiling of the ammonia 
kept the suspenison under continuous mild agitation. 
A second 1-liter Dewar flask, containing 50 mg of 
cysteine hydrochloride, was conneeted with the first 
one by means of a glass tube attached to a glass wool 
filter. At the end of each 30-min period, the clear pink 
solution was pumped from the first to the second flask 
by means of a rubber bulb. The cysteine hydrochloride 
was placed in the receiving flask before the extraction 
was started, to minimize handling and because the 
addition of the crystals to the liquid ammonia causes 
a violent boiling over of the solution. The cysteine 
readily dissolved in liquid ammonia and was found 
sufficient to inactivate completely the insulin extracted 
from the 200 g of pancreas powder. Care was taken 
to avoid leakage of water into the flasks; water, which 
constantly condensed and froze on the rubber and 
glass connections, would have caused the formation 
of ammonium hydroxide, and this might have dena- 
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Fic. 1. Effect on the blood sugar of the rabbit of intraven- 
ous injection of liquid ammonia extracts of pancreas (A), of 
cysteine hydrochloride (B), and of saline (C). 


tured the HGF. When the five 200-ml fractions had 
been collected in the second flask, they were allowed 
to evaporate through a mercury seal. Complete evapo- 
ration required about 36 hr. When all the liquid am- 
monia had evaporated, the receiving flask was opened, 
the residual gas was blown off with air, and about 
20 g of a rose-colored paste was collected. This paste 
was extracted with saline (10 ml/g paste), the pH 
adjusted to 7.4, and the suspension centrifuged. 

About half the solids dissolved into the saline, and 
this was our “crude preparation.” This was divided 
into five equal portions: solution A was used as pre- 
pared, solution B was acidified to pH 4.5, solution C 
was treated with sodium chloride to make a 25% solu- 
tion, solution D was treated with ammonium sulfate 
to make a saturated solution, and solution E was 
treated with ethyl alcohol to make an 80% solution 
(11, 12, 18, 19). In all cases a yellowish precipitate 
was obtained, collected in a tared centrifuge tube, and 
dried. All materials were dissolved in 10 ml of saline 
at pH 7.4. Three kilogram rabbits were used as test 
animals. After collecting a control blood sample from 
the marginal vein of the ear, the material to be tested 
was injected intravenously, and additional venous 
blood samples were taken at intervals after the in- 
jection. Blood glucose was determined in duplicate 
following the method of Folin and Malmrose (20). 
Three rabbits received 10 ml of solution A, the 
“erude” preparation containing the solids extracted 
from 10 g of the original pancreas powder; 3 rabbits 
received the material obtained from 10 ml of solution 
E; 2 rabbits each received the material obtained from 
10 ml of solutions B, C, and D, respectively. All solu- 
tions produced a hyperglycemia of comparable in- 
tensity and duration; the results, therefore, were 
averaged. Fig. 1 A shows that the rabbits’ blood sugar 
started to rise within 15 min, reached a maximum in 
about 30 min, and returned to normal 3-4 hr after 
the injection. 

To rule out the possibility that this hyperglycemia 
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may have been due to the added cysteine, cysteine 
hydrochloride in doses of 2 mg/kg in 10 ml of saline 
was injected into 2 rabbits. No significant changes in 
blood sugar were obtained (Fig. 1 B). This dose of 
cysteine is about 2.5 times greater than the maximum 
total amount of 2.5 mg which 10 ml of “erude” ex- 
tract would have contained had all the cysteine hydro- 
chloride originally added remained unmodified. This 
is unlikely, for most of it is probably oxidized as 
insulin is reduced. The possibility that the hyper- 
glycemia might have been due to a nonspecific re- 
sponse of the animals to manipulation was ruled out 
not only by the above experiments with cysteine but 
also by two experiments in which the rabbits received 
10 ml of saline under identical conditions (Fig. 1 C). 


CHANGES IN BLOOD SUGAR, mgm./100 mi. 
° 


MINUTES. 


Fie, 2. Effect on the blood sugar of the rabbit of intraven- 
ous injection of liquid ammonia extracts of stomach (A), 
kidney (B), and liver (C). 


Liquid ammonia extracts of whole stomach powder 
were found to contain a hyperglycemic factor (Fig. 
2 A), confirming the observations of others who found 
HGF in extracts of gastrie mucosa (11). Kidney and 
liver extracts,* on the other hand, were inactive (Fig. 
2 B and C). Since all extracts were prepared in the 
same manner from equal weights of starting mate- 
rial, contained the same amount of cysteine, and were 
used under identical conditions, these negative results 
further indicate that the hyperglycemia obtained with 
pancreatic and gastric extracts is due to HGF and 
not to cysteine or to a nonspecific response. 

Experiments designed to purify the HGF further 
and assay its potency are in progress. 
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Aragonite Rafts in Carlsbad Caverns, 
New Mexico 


Donald M. Black* 
U. S. National Park Service, Grand Canyon, Arizona 


The Left Hand Tunnel of Carlsbad Caverns consists 
of a maze of rooms and corridors that have developed 
in limestone along two series of vertical joints inter- 
secting at nearly right angles. Water has dissolved 
away the walls to form deep crevices, in many of which 
basins have been formed between adjacent deposits of 
flowstone (1). It was in one such basin that rafts of 
aragonite were first noticed (Fig. 1). The surface of 


Fic. 1. Positive water basin in the Left Hand Tunnel (about 
4 ft deep). A, floating key-shaped mineral raft; B, water 
level ; C, alcove with piece of mineral sheet attached at water 
level ; D, gasoline lantern; HZ, lantern reflections. Note small 
floating fragments between large raft and Z. 


one raft was more than a square foot in area; small 
‘ones several inches square were removed from the 
water without breaking. When edges of the rafts were 


1The writer wishes to express his gratitude to the superin- 
tendent, guides, and naturalists of Carlsbad Caverns for con- 
ducting field trips and assisting in the collection of data; to 
Wm. J. Foster for criticism and for the data on caves in 
which he has seen floating sheets of minerals; and to the 
various members of the National Park Service who have given 
helpful criticism in preparation of this article. 
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submerged, they sank; and in view of aragonite’s 
specific gravity, the floating phenomenon must be 
attributed to surface tension. 

Small fragments of mineral films attached to the 
shore line indicated that the rafts were first formed 
across small aleoves, and were later broken into frag- 
ments composed of small crystals the long axes of 
which parallel the surface of the water. Richard T. 
Moore (2) reports: 

This material [the rafts] is aragonite; the orthorhom- 
bie calcium carbonate. This identification is based upon 
the optical data obtained on the sample... . 

All erystals: Prism 

Brachypinacoid (side) 
Some crystals: Very steep dipyramid 
Some crystals: Medium flat brachydome. .. . 

Evaporation from the surface of an undisturbed 
pool of water causes the mineral matter in solution to 
concentrate in the surface tension film. When the 
downward dispersion of the mineral is not fast enough 
to lower the concentration, the solution becomes satu- 
rated. Should the air pressure or temperature decrease, 
supersaturation initiates mineral deposition on the 
walls and caleareous projections (i.e., carbonate erys- 
tals). The distribution of solution, combined with sur- 
face tension, facilitates the development of thin erystal 
films on the water surface. These sheets, or films, have 
very little strength. With any appreciable drop in 
water level the weight of the minerals pulls the films 
free of their shoreline contacts, and fragments remain 
on the surface as rafts. Continued erystal growth 
ultimately causes the rafts to sink of their own weight. 

It is not unlikely that some mineral sheets form 
within a few hours or a few days. Their brittleness and 
their attachment to the shore line could not withstand 
more than a very small drop in water level. With an 
average mineral content of 400 ppm (higher than 
average for most pools in the caverns), 6250 eu in. of 
water would have to evaporate to deposit 2.5 eu in. of 
minerals. This would be sufficient to form a mineral 
film .000496 in. thick over a pool having 35 sq ft of 
surface area (about equal to the pool observed). If all 
these minerals were collected to form a raft 1 ft 
square, its average thickness would be about .017 in. 
Those in Carlsbad averaged .06; this would indicate 
the surface level would have to drop nearly 4.4 in. to 
form this volume of minerals, or that additional 
minerals were brought into the pool by seep water. 

Wm. J. Foster (3), of the National Speleological 
Society, reports that he has observed floating mineral 
films in the following caves: Nestles Quarry Cave near 
Martinsburg, W. Va.; Melrose Caverns near Harrison- 
burg, Va.; Onondaga Caverns near Sullivan, Mo.; 
Marvel Cave near Reeds Spring, Mo. The mineral films 
he observed in the first three eaves were all in “rim- 
stone” pools; in the last-mentioned, the deposit was 
along the edges of one of the rather extensive lakes 
that occur in the lower level. 

George W. Moore (4) ‘and others (5) have noted 
“calcite crystals” and a “thin film of crystalline 
calcite . . . so thin that the surface tension supports 
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it until it is disturbed, and it sinks to the bottom.” 
These observations were made on a visit to Rio del 
Soldado Perdido, a pool in Soldiers Cave of Sequoia 
National Park. R. T. Hoskins, former superintendent 
at Mammoth Cave National Park, Ky., has informed 
the writer that he has observed floating films of 
minerals in Mammoth Cave. One European speleolo- 
gist, N. Casteret (6), once referred to mineral rafts 
as “floating calcite.” According to his report, capillary 
action was responsible for piling rafts along the edges 
of pools and for forming the broken pieces into irregu- 
lar winding barriers capable of retaining water. One 
section of Carlsbad has similiar series of low winding 
barriers, about 6 in. in height and several feet long, 
which apparently have small mineral rafts “plastered” 
to their outside sufaces. These, however, have probably 
been floated over the rim of the wall by flowing water 
and deposited in their present positions. An excess of 


these fragments would give the appearance that the 
wall was formed of them. 

Although no previous report concerning floating 
films or rafts of aragonite has been found by the 
writer, it is possible that some of the occurrences of 
calcite films mentioned by other observers were actually 
aragonite deposits. 
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Book Reviews 


Compendium of Meteorology. Prepared under the 
direction of the Committee on the Compendium of 
Meteorology, H. G. Houghton, Chairman. Thomas 
F. Malone, Ed. Boston, Mass.: American Meteoro- 
logical Society, 1951. 1334 pp. $12.00. 

The history of meteorology shows periods of op- 
timistie expansion, of impulsive creative activity, 
alternating with periods of pessimistic contraction, 
criticism, and reflection. Since the introduction of 
air-mass analysis, a continuous expansion has been 
going on, strengthened by the development of avia- 
tion, particularly during the two world wars. To- 
day’s meteorologist is totally unable to follow in detail 
the rapid advances in the different branches of his 
science and heartily welcomes this Compendium of 
Meteorology. 

Such a survey as is given by this compendium can- 
not be judged by the severe standards applicable to 
monographs and textbooks. In fact, it must be ex- 
pected to possess some of the same chaotic character 
of the science under consideration., Compendium of 
Meteorology certainly suffers from this defect. It 
would have gained much by a broad general intro- 
ductory article, where a synthesis of the more than 
100 different articles might have been at least at- 
tempted. The articles themselves vary not only in 
quality but even more in form. Some authors (Chap- 
man, Sverdrup, and others) give clear reports of the 
advances within the field of research presented— 
others, all too few, stress principles and fundamental 
problems and give the reader an introduction to the 
“philosophy” of their science (the admirable article 
by E. T. Eady is a good example). Most of the papers, 
however, are written by specialists for specialists and 
are not easily comprehended by the general reader. 
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No meteorologist will profit by reading the entire 
book, but each will find useful knowledge and, what 
is much more valuable, interesting problems inspiring 
further research. 

Even this huge compendium presents serious lacu- 
nae. The section about weather forecasting covers 
about 120 pages, but only 12 pages are devoted to the 
analysis. I have found no clear definition of what is 
really meant by the word “analysis” and I miss alto- 
gether the important problems of representativeness 
and irrepresentativeness of observations and stations. 
One reason why these problems are not discussed is, 
of course, that synoptic meteorologists today are much 
more interested in quantity of observations than in 
their quality—as is natural in a period of optimistic 
expansion. Another reason for the neglect of prob- 
lems of representativeness is the much stronger, cur- 
rent interest in aerology, in the problems of the free 
atmosphere, than in small-scale phenomena near the 
earth’s surface. Consequently, to the extremely inter- 
esting and important field of micrometeorology the 
book has devoted only 10 pages—written, however, 
by Geiger, the leading tuthority in this field. In the 
section on meteorological instruments, only the new 
instruments of aerology are discussed, although the 
problem of obtaining good observations at the earth’s 
surface is by no means solved. 

The articles are presented in a logical sequence, 
starting with the general problem of radiation and 
ending with the application of microseism to weather 
forecasting. The articles on radiation clearly show 
that this branch of meteorology has not participated 
in the general expansion; on the eontrary, radiation 
research is in a period of contraction and criticism, 
more concerned with the quality than the quantity of 
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observations, preparing the ground for a future ex- 
pansion. An expansion in the study of radiation is 
absolutely necessary, as is clearly revealed, especially 
by the articles about short- and long-range weather 
forecasting. Until we have reliable and detailed knowl- 
edge of the amounts of energy available to the at- 
mosphere, we shall be unable to solve satisfactorily 
the theoretical problems of dynamical meteorology, 
as well as the practical problems of weather forecast- 
ing. 

Sections'on meteorological optics, atmospheric elec- 
tricity, cloud physics, and the upper atmosphere then 
follow. In these fields progress has been much more 
marked than in radiation, which, at least partly, jus- 
tifies their rather broad presentation. 

Is there reason for optimism in seientifie and in 
practical meteorology? The articles of the’ Compen- 
dium certainly would lead us to answer yes to the 
first part of the question, but the answer to the sec- 
ond is much more dubious. Only to the superficial 
mind is the great progress in present-day meteorol- 
ogy correlated with the almost bewildering increase 
in meteorological data. Of much greater importance 
is the fact that the fundamental problems of dynami- 
cal meteorology are being attacked by first-class 
young: scientists like Héiland, Fjértoft, Eady, Char- 
ney, and Eliassen, most of whom have contributed 
articles to the Compendium. These articles, however 
inspiring to the specialists, will not be easily under- 
stood by the general meteorologist, who is warned to 
apply uncritically the results of the theoreticians— 
e.g., the dynamic instability, to the atmospheric mo- 
tions, nonsteady and nonzonal, encountered on daily 
weather maps. 

Between the sections on dynamics of the atmos- 
phere and that on weather forecasting, we find articles 
on the general circulation—as difficult to define as to 
describe—on the mechanics of pressure systems, and 
on local circulations. The discussion of these problems 
meets with special difficulties, since an intimate col- 
laboration between theoretical and practical meteor- 
ologists is needed. The results hitherto obtained are 
interesting and important, and we may venture to 
state that we begin to understand the internal struc- 
ture of the large- and small-scale synoptic models 
(fronts, cyclones, tornadoes, cumulus convections, 
ete.), intelligent application of which is invaluable to 
the practical weather forecaster. 

Our methods of forecasting the weather present 
great variations, although, atleast in temperate lati- 
tudes, air-mass unalysis gives the skeleton upon which 
the weather forecast is built up. What is to be done 
to improve the forecasts? This problem is touched 
upon by several of the scientists who contributed to 
the section on weather forecasting. Some of them 
stress the importance of introducing high-speed elec- 
tronic computers. If we really possessed the key to 
understanding the evolution of the weather, a stand- 
ardization by means of technique would be the right 
procedure. But a schematic introduction of such meth- 
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ods might fix into a stiff mold not only our present 
knowledge, but also our present ignorance. Modern 
weather forecasting is a curious mixture of science, 
art, and technique. It may be advantageous to sub- 
stitute technique for art—but nothing is gained by 
substituting technique for science! 

The remaining 550 pages of the book deal with a 
large variety of topics, from climatology to radio- 
meteorology. All articles are supplemented by very 
useful bibliographies, so that the reader obtains not 
only general surveys of the different branches of our 
complicated science but also help to further detailed 
study. Certainly, the Compendium will give impetus 
and inspiration to many readers and will contribute to 
future attacks on the many unsolved problems. 

C. L. Gopske 
Det Geofysiske Institut, Bergen, Norway 


Pollen Morphology and Plant Taxonomy—Angio- 
sperms: An Introduction to Palynology, Vol. 1. G. 
Erdtman. Stockholm: Almqvist &  Wiksell; 
Waltham, Mass.: Chronica Botanica, 1952. 539 
pp. Illus. $14.00. 

Palynology, one of the younger botanical sciences, 
is concerned with the various phases of the study of 
pollen and spores. The fertile pen of Gunnar Erdtman 
has produced many publications to aid this rapidly 
expanding field of specialization, the latest of which 
is Pollen Morphology and Plant Taxonomy. Some 
of the interesting features of the book are the chap- 
ter on pollen and spore morphology, and the deserip- 
tion of pollen from 327 angiosperm families repre- 
senting 2400 genera and about 10,000 species. There 
are 261 original groups of palynograms, plus the 
colored frontispiece. These palynograms are excellent 
drawings of the pollen, showing equatorial and polar 
views, surface and optical sections, and detaiis of the 
sexine and nexine on a larger scale. Each grain is 
reproduced at a standard magnification of 1000; thus 
millimeter measurements of an illustration gives the 
size in microns. These figures illustrate the features 
for 250 families and some 600 genera. There is an 
extensive glossary, which not only defines the terms 
but also cites illustrations to aid in the interpretation 
of the definition, and a lengthy bibliography of the 
scattered literature. The index is complete. It is 
truly a book of world-wide scope, as many species are 
described from every country. 

Dr. Erdtman has stressed pollen morphology, a 
study that requires the best of optical equipment and 
painstaking observations of minutiae. These are often 
not clearly visible even under oil immersion objec- 
tives, but form definite light and dark patterns by 
differential transmission and absorption of light from 
which the structure is predicated. The section on 
pollen morphology will need considerable study, for 
many new terms have been introduced. These are used 
to give precision to structural details, which is lack- 
ing in many of the older terms in current usage. Also, 
by means of these terms it is possible to give-a com- 
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plete but concise deseription of the pollen. The re- 
viewer has had the opportunity to study many of the 
slides on which this publication is based. Some of the 
finer details will be seen only in pollen grains that 
have been prepared by the acetolysis-and chlorination 
techniques introduced by the author. 

This book will be a stimulus to systematists because 
of the numerous observations about pollen types of 
particular species and genera that are not in har- 
mony with the other members of their respective 
groups. Possible relationships derived from pollen 
should be considered in future monographs. Dr. 
Erdtman found the pollen of Cneorum pulverulen- 
tum Vent. differed so much from the other species of 
Cneorum that he made a new generic combination 
(p. 115). This is mentioned because it is the only new 
combination and could easily be overlooked. 

Those who desire to identify pollen for ecological, 
geological, and climatic interpretations will experience 
some difficulty, because a key to the pellen groups 
has not been included. (Imagine trying to identify a 
plant in Gray’s Manual of Botany without the aid 
of an analytical key.) For the experts, however, there 
is a wealth of information which can be found through 
the complete index and the citations of pollen of 
similar structure in other families. A second volume 
on the gymnosperms, ferns, and mosses is in prepara- 
tion. Chronica Botanica will act as agent for Ameri- 
ean sales. 

A. Brown 
Department of Botany, Louisiana State University 


Polarized Light in Metallograpby. G. K. T. Conn 
and F. J. Bradshaw, Eds. New York: Academic 
Press; London: Butterworths, 1952. 130 pp. $3.80. 
Fer a long time polarized light in transmission 

microscopy has found wide application in mineralogy 
and petrography, and, at first glanee, one would as- 
sume that its use in reflection microscopy should also 
be of great advantage. “lowever, because of inherent 
difficulties, the reflection method has been employed 
in the past only sporadically, and it is only in recent 
years that it has found wider application by metal- 
lographers for the inyestigation of metallie struec- 
tures. It has, indeed, proved to be a valuable tool in 
this field. 

The aim of the present book is to acquaint a wider 
circle with the technique and method of this new de- 
velopment in reflection microscopy by giving a concise 
treatment of the physical principles involved, by de- 
scribing the necessary accessories, and by exemplify- 
ing the advantages connected with the method. Nine 
specialists wrote this survey, which was prepared for 
the Optical Methods Sub-committee of the British 
Iron and Steel Research Association. The first two 
chapters describe polarized light, anisotropic mate- 
rials, and the principles of reflection and absorption. 
Four further chapters treat the equipment and pro- 
cedures of reflection microscopy in polarized light, the 
examination of metal surfaces, the identification of in- 
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clusions in metals and alloys, and the use of reflected 
polarized light in the study of ores. The closing chap- 
ter gives a summary of the subject. A glossary of 
optieal terms is attached. 

There is no doubt that this book will help to dis- 
seminate the knowledge necessary for a further ad- 
vance in this very promising type of research. It 
must be stated, however, that the introductory part 
contains several serious misstatements and that it 
needs careful -revision. 

K. W. MEISSNER 
Deparment of Physics, Purdue University 


Experimental Nucleonics. Ernst Bleuler and George 
J. Goldsmith. New York: Rinehart, 1952. 393 pp. 
$6.50. 


Experimental Nucleonics is a text for a laboratory 
course for students who have had previous training in 
nuclear pbysies and in chemistry. It is divided into 
four parts: an introduction, and sections on general, 
chemical, and physical techniques. It includes details 
of 24 experiments, of which 16 or 17 are considered 
to comprise the course. These experiments cover a 
wide variety of techniques involving the measurement 
of radioactivity, from the determination of the decay 
scheme of K** by coincidence measurements on the 
physical side, to separation of chemicals by solvent 
extraction on the chemical side. Thus, this volume 
leads to an integration of the sciences of physics and 
chemistry, so that the physicist who carries out these 
experiments should be able to perform his own simple 
chemical purifications, and the chemist who masters 
the material in this volume should be equipped to 
perform accurate physical measurements. 

Since a separate chapter is devoted to each experi- 
ment, there is room for a full description of the phys- 
ical and chemical principles involved in the measure- 
ment. Thus, the experimental details are the smaller 
part of the total text by a considerable margin. It is 
this feature which leads to much of the value of the 
book. Indeed, the introductory material on scintilla- 
tion counters is the first simple summary that has 
come to this reviewer’s attention, and it appears to be 
accurate and complete. 

The experiments have been wisely chosen to illus- 
trate a great wealth of techniques, and to provide ex- 
perience in many of the techniques useful in modern 
radioactivity measurement. They involve, for example, 
the detection of radiation with photographic plates, 
measurements in ionization chambers, and absolute 
B-counting; and they provide experience with many 
of the garden varieties of Geiger counter. Indeed, if 
one is to seek a point to criticize, it is that the equip- 
ment required to implement the course is quite exten- 
sive, and the work required to present the experi- 
ments is quite intensive, so that, more’s the pity, one 
might only expect to find such a course given at rela- 
tively few universities. 

There is one additional use for this volume which 
the authors do not seem to have had in mind, and that 
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is as a handbook for scientists engaged in making 
tracer measurements with radioactive isotopes. The re- 
view of the techniques is broad, the principles that 
govern each technique are clearly and succinctly ex- 
plained, and the references to the original literature 
are wide and varied. Consequently an introduction, as 
it were, is provided to each technique, and it is pos- 
sible to choose between the various methods of meas- 
urement and chemical manipulation from the material 
presented. Indeed it might well serve as required read- 
ing for many scientists in adjacent fields who make 
use of radioactive tracers. 

A. K. Sotomon 
Biophysical Laboratory, Harvard Medical School 
Boston, Massachusetts 


The Aphid Genus Periphyllus: A Systematic, Bio- 
logical, and Ecological Study. E. O. Essig; illus. 
by Frieda Abernathy. Berkeley: Univ. California 
Press; London: Cambridge Univ. Press, 1952. 166 
pp. $3.00. 

This volume presents the results of several years’ 
intensive and meticulous study of some nine species 
of aphids belonging to the genus Periphyllus. The 
introductory chapter presents a discussion ‘of the 
genus, its origin, distinguishing characteristics, the 
historic background of the species placed in it, their 
world distribution, plant hosts, and their various 
body forms, with the variability of accompanying 
structures. 

After this general discussion there are ten chapters, 
in which one of the following species is treated in the 
following sequence: The sycamore maple aphid, P. 
aceris (Koch) ; the American maple aphid, P. Ameri- 
canus (Baker); the Colorado maple aphid, P. brevi- 
spinosus (Gillette & Baker); the California maple 
aphid, P. californiensis (Shinji) ; the Formosa maple 


Blood Clotting and Allied Problems, Transactions of 
the Fifth Conference, January 21-22, 1952, New York. 
Joseph E. Flynn, Ed. New York: Josiah Macy, Jr. 
Fdn., 1952. 368 pp. Illus. $4.95. 

Chemistry of Food and Nutrition. 8th ed. Henry C. 
Sherman. New York: Macmillan, 1952. 721 pp. Illus. 
$6.00. 

Biology and Language: An Introduction to the Method- 
ology of the Biological Sciences including Medicine. 
The Tarner Lectures, 1949-50. J. H. Woodger. New 
York: Cambridge Univ. Press, 1952. 364 pp. $8.00. 

Introduction to the Theory of Games. A Rand Corpora- 
tion Research Study. J. C. C. McKinsey. New York- 
London: McGraw-Hill, 1952. 371 pp. Illus. $6.50. 

Metabolic Maps. Wayne W. Umbreit. Minneapolis: 
Burgess Pub., 1952, 439 pp. Illus. $6.00. 

Inorganic Chemistry: An Advanced Textbook. Therald 
Moeller. New York: Wiley; London: Chapman & Hall, 
1952. 966 pp. Illus. $10.00. 
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aphid, P. formosanus; the Koelreuteria aphid, P. koel- 
reuteriae (Takahashi) ; the Japanese maple aphid, P. 
kuwanaii (Takahashi); the Norway maple aphid, P. 
lyropictus (Kessler) ; the box-elder aphid, P. negun- 
dinis (Thomas); and the European maple aphid, P. 
testudinacea (Fernie). In each case the synonymy of 
the species, a description of its various stages and 
forms, its life history, and the host plants upon which 
it lives are presented, together with data regarding its 
oceurrence in various world collections. 

Three species, P. californiensis, P. negundinis, and 
P. testudinacea, were studied in detail as to their biol- 
ogy and anatomical characters. The author has shown 
that within a species as many as 15 unusual types of 
individuals may occur, one of which, a dimorphic stage 
in the young of the fundatrigeniae in April and May, 
continues in the first instar as a tiny disklike indi- 
vidual appressed to the leaf surface through the hot 
summers, and resumes its development in September 
and October. 

Many apparent specific but complex forms are often 
difficult to distinguish or separate from closely related 
species by morphological characters. A study of their 
biology, life cycle, and ecology is often of great assist- 
ance in determining their specific status as biological 
forms, and is a valuable contribution to our knowledge 
of this group. 

A complete bibliography of some 275 references is 
furnished. 

This monographie paper is an excellent example 
of a thorough, intensive study of a few species of 
closely related insects wherein all phases of their 
biology, behavior, and structures are combined in a 
Dwicut M. DeLoxe 
Department of Zoology and Entomology 
Ohio State University 


SPW 


Scientific Book Register 


Textbook of Physiology. 11th ed. William D. Zoethout 
and W. W. Tuttle. St. Louis: Mosby, 1952. 692 pp. 
Illus. $4.75. 

Statistical Thermodynamics: A Course of Seminar Lec- 
tures. 2nd ed. Erwin Schrodinger. New York: Cam- 
bridge Univ. Press, 1952. 95 pp. $1.75. 

The Principles of Physical Metallurgy. 3rd ed. Gilbert 
E. Doan. New York—London: McGraw-Hill, 1953, 331 
pp. Illus. $5.50. 

Methods of Statistical Analysis, 2nd ed. Cyril H.’ Goulden. 
New York: Wiley; London: Chapman & Hall, 1952. 
467 pp. Illus. $7.50. 

Human Milk: Yield, Proximate Principles and Inorganic 
Constituents. 8. D. Morrison. Farnham Royal, Bucks., 
Eng.: Commonwealth Agricultural Bureaux, 1952. 91 
pp. Illus. 10s. 6d. or $1.50. 


Hydrogen Ion Concentration: New Concepts in a Sys 


tematic Treatment. John E. Ricci. Princeton, N. J.: 
Princeton Univ. Press, 1952. 460 pp. Illus. $10.00. 
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THE HUMAN SENSES 


By FRANK A. GELDARD, Professor of Psychology, the University of Virginia. 
This is the first book to aim at a descriptive account of man’s senses {rom the psy- 
cho-physiological point of view. The treatment clearly and carefully stresses the import- 
ance of the sense organs in the total psychology picture. Each is treated from the stand- 
point of: 1) physics of stimuli; and 2) anatomy and physiology of the sense organ, before 
the phenomena of the sense itself are discussed. Sight, hearing, touch, smell, and taste 
thus appear as results of unique organic operations tuned to the world outside. 1953. 
Approx. 348 pages. Prob. $5.00. 


SYNTHETIC ORGANIC CHEMISTRY 


By ROMEO B. WAGNER and HARRY D. ZOOK, both of The Pennsylvania 
State College. Here, summarized in a single volume, are the methods most frequently 
used in the preparation of monofunctional and difunctional organic compounds. Presented 
in 39 chapters are the reactions used in the preparation of organic compounds, each 
devoted to the formation of compounds containing a specific functional group or re- 
lated groups. Each reaction is illustrated by a general chemical equation, followed by a 
brief discussion of its scope and limitations. When the method has been extended to the 
formation of difunctional compounds, the necessary modifications are indicated. 1953. 
Approx. 869 pages. Prob. $10.00. 


VEGETABLE GROWING, Second Edition 


By JAMES SHELDON SHOEMAKER, Ontario Agricultural College, Guelph, 
Ontario. Now thoroughly revised, with new material made available only by the findings 
of recent research, and by the added practical experience of the author, this second 
edition includes all the latest facts and most up-to-date information available. Following 
an introductory chapter on seed, Vegetable Growing thoroughly deals with the individual 
vegetables, treated as members of crop groups. In this new edition the classifications and 
discussions of varieties and hybrids now include new introductions and have been enlarged 
in significant ways. 1953. 515 pages. $6.00. 


KINETICS AND MECHANISM: A Study of Homogeneous Chemical Reactions 


“ By ARTHUR A. FROST and RALPH G. PEARSON, both at Northwestern 
University. This book differs from other treatments of chemical kinetics in emphasizing 
the complexities of chemical reaction and the relation of kinetics to mechanism, particu- 
larly the mechanism of organic reactions. It is profusely illustrated with examples of 
kinetics used to determine mechanisms of chemical reactions. The detailed mathematical 
treatment of complex reactions is unusually complete as is the treatment of flow 
methods. Emphasis is on fundamental physical principles. 1953. 343 pages. Prob. $6.00. 


Send today for on-approval copies 


JOHN WILEY & SONS, Inc., 440 Fourth Avenue, New York 16, N. Y. 


January 23, 1953 
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Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity aol ermits accurate varjations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the ocdons is 
re-concentrated as fast as it is used. 

It is used apenas in drying processes, control 

als, preventing moisture dam- 
age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


NOW OVER 5900 


CHEMICALS | 


@ Chelidonic Acid @ Chlorosuccinic Acid, dl 

@ Chloroacetopyroca- 8-Chlorotheophylline 
techol @ 6-Chlorothymol 

@ p-Chlorobenzamide © Cholestanone 

@ p-Chlorobenzhydrazide @ Cholesteryl Laurate 

5-Chlorobenzimidazol Cholesteryl Palmitate 

@ Chloroethylamine @ Choline Bromide 

@ 1-(4-Chloromercuri- @ Chromium Chromate 
phenylazo)-naphthol-2 © Chromium Hexacarbonyl 

a-Chloro-B-naphthol @ Chromyl Chloride 

@ o-Chlorophenylhydrazine Cineol 

@ m-Chloropheny!- @ cis-Cinnamic Acid 
hydrazine @ Clupanodonic Acid 

@ 3-Chloropyridine @ Clupein Sulfate 

@ 4-Chloropyridine e@ Cobalt Borate 

@ 4-Chlororesorcinol @ Cobalt Boride 

@ 3-Chliorosalicylaldehyde Cobalt Chromate 

@ 3-Chlorosalicylic Acid @ Cobalt Mercurothio- 

@ Chlorosalol cyanate 


Ask for our new 
complete catalogue 


Laboratories, 


17 West 60th St. New York 23, N.Y. 
Plaza 7-8171 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


12 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
ELECTROPHORESIS 
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Bird CRYO-DESICCATOR 


FOR USE IN: 


Histology « Cytology Histopathology 
Cytochemistry « Histochemistry 


The Bird Tissue Cryo-Desiccator provides 
a simple, rapid, reliable and inexpensive 
method of preparing frozen dried tissues. 


Tissues are supported in a basket which 
has movable partitions to accommodate 
specimens of different sizes. 


Temperature is measured under the same 
conditions as the tissue. Liquid nitrogen is 
used to cool the tissue. Automatic sealing is 
achieved by atmospheric pressure. 

This new Cryo-Desiccator is inexpensive 
to operate and easy to use. Glass parts are 
held to a minimum and the construction is 


rugged. 


Catalog Price $1450.00 


FURNISHED WITH THE FOLLOWING ACCESSORIES: 
e 1 extra glass tube for tissue heater 
e 1 electric cord 
@ 1 flexible metal tube fer attaching to pump 
e@ 1 dial thermometer, Weston 0-180 Deg. F. for use on 115 V., 60 


cycles only. 
’ For further information write: 
2385 RHODE ISLAND AVE., N.E. WASHINGTON, D. C. 


: 
& B 6th & Byrd St. 
RICHMOND 
INC WF RG@ 


Manufacturers and Distributors of Scientific Equipment 


January 23, 1953 13 
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A NEW AAAS SYMPOSIUM 


INDUSTRIAL SCIENCE—PRESENT AND FUTURE 


Subjects treated include 
Five leading Industries: 
Petroleum—Steel— Communications — Chemicals — Pharmaceuticals 
There are contributions on 
Horizons of Industrial Science 
from the viewpoint of the: 
Consultant—Educator—-Research Director—Government— Scientist 


Public Aspects of Industrial Science 


are covered by these papers: 


The Contributions of Indus- The New Industry and 
try to Scientific Education the Community 

Industrial Science and Industrial Science and 
Community Health its Public Relations 


Authors who collaborated to make this book an auspicious inauguration of the new AAAS Section on 
Industrial Science (P) 


Allen T. Bonnell, Vice President Hiland G. Batcheller, Chairman of Edward R. Weidlein, President 


Drexel Institute of Technology Board . Mellon Institute of Industrial 
Lillian M. Gilbreth, President Allegheny Ludlum Steel Corporation Research 
Gilbreth, Inc. J. B. Fisk, Director of Research, 


Charles L. Dunham, Chief, Medical 


James Creese, President Physical Sciences, Bell Telephone B h, Division of Biology and 
Drexel Institute of Technology Laboratories Medicine r 
Frank C. Croxton, Assistant Director oe A. Shepard, Chemical U. S. Atomic Energy Commission 
Battelie M ial Institut trector 7 

oe ee epee American Cyanamid Company Robert A. Neary, Public Relations 
Alan T. Waterman, Director e H. Volwiler, Presid Department 
National Science Foundation resident Aluminum Company of America 
Robert E. Wilson, Chairman of the , 

Boar C. L. Emerson, Vice President G. Edward Pendray, President 
Standard Oil Comany of Indiana Georgia Institute of Technology Pendray and Company 


6 x 9 inches, paperbound, 160 pages, price $2.00 
Orders for 10 or more copies, $1.60 per copy 
Both Industrial Science and Soviet Science, $3.00 


Mail your order now 

TO: AAAS PUBLICATIONS 
1515 Massachusetts Avenue, N.W. 
Washington 5, D. C. 


Please accept my order for ...... copies of Industrial Science. 
Please accept my order for ...... copies of Soviet Science. 
My check or money order in the amount of $.......... is enclosed. 
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A new and more 
complete line of paper 
chromatographic 
equipment 

carefully engineered 
for use in this new 
field of analysis. 


CHROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
ULTRAVIOLET LAMPS 
INDICATOR SPRAYS 
DISC CHAMBERS 
DRYING OVENS 
MIRO PIPETS 
CLIPS 


Prompt Delivery 


Write for Catalog 


NOW Available | 
SCHOTT-JENA 


Bacteria Fritted Glass Filters 


and Slit-Sieve Funnels 
(Buechner Type) 


Filters are made of Schott G-20 glass and are 
tested by a new and improved method, assuring 
uniform pore measurement. Are free from anti- 
genic substances. Do not alter pH of solution 
filtered. Loss of solution filtered is very small. In 
crucible and funnel form. Available in 3 groups: 
BACTERIA G(3 to 1.7 microns), M(1.7 to 1 micron), F(un- 
FILTER der 1 micron). 

Slit-sieve funnels have nafrow elongated slit 
holes. Made of Schott G-20 glass, having high 
thermal durability and extreme resistance to acids 
and alkalies. Being transparent, any residue within 
funnel can readily be seen. Permits quick filtra- 
tion. Plain surface prevents tearing of filter paper. 
Easily cleaned. 

At laboratory suppliers, or from us. 
%*% MADE IN WESTERN CERMANY x 


SLIT-SIEVE Write for bulletin SBF-342 and SFS-343 


FUNNEL 
FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


REAGENT CHEMICALS 
INDICATORS 


C & B Reagent Chemicals are manufactured to meet 
definite standards of purity . . . standards which have 
been set up to insure products suitable for research and 
analytical use. These standards are based upon the 
lications of the Committee on Analytical Reagents of the 
American Chemical Society and our own experience of 
over thirty years in the manufacture of fine chemicals. 


C & B Products are Distributed by Laboratory and - 
Physician Supply Houses throughout the World. 


Write for copy of catalog 
MATHESON COLEMAN AND Inc. 
(Formerly The Coleman & 
Manufacturing 


Norwood, Ohio East Rutherford, N. J. 


- BIOLOGICAL STAINS 
SOLUTIONS — TEST PAPERS 


January 23,1953 
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GARCEAU 


A.C. Operated 
Inkless 
un 


atteries 
Shielding 
Shipped Ready to 


Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 

As simplified inexpensive instrument for reco 

potentals of the 

mit use anywhere. Inkless records—no \Photography or in 


electrical 
in. Built-in interference 


development 
2 of the 10 Be by Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 
ELECTRO-MEDICAL LABORATORY, ENC. 
SOUTH WOODSTOCK 2, VERMONT 


with any 


IMPACT- 


OF SCIENCE ON SOCIETY 


Changed both in format and content, 
this quarterly publication, in response to 
increased public interest, now deals with 
science as a social force, showing pres- 
ent events and trends. It is written for 
thoughtful people in all areas and levels 
of life, espécially for those whose inter- 
est is the advancement of society and 
the improvement of social conditions. 
A new feature is the extended review of 
books, articles, and-documents on the 
social implications of science. Many of 
the articles will include bibliographies 
to enable the reader to pursue the sub- 
jects further. A Unesco 

Annually, $2.50; $.75 each. 


Order From 


Columbia University Press 
2960 Broadway New York 27 


| 
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Publications Received 


Annotated Bibliography on Hydrology, 1941-50. Bull. 
No. 5. Subcommittee on Hydrology, Federal Inter- 
Agency River Basin Committee. Washington, D. C.; 
GPO, 1952. 408 pp. $1.75. 


Aspects of Sedimentation in Lake Waco, Waco, Texas. 
Vietor H. Jones and Ross E. Rogers. Fort Worth: 
USDA, Soil Conservation Service, 1952. 55 pp. Illus, 


Change and History. Viking Fund Publications in Apthro- 
pology, No. 18. Margaret T. Hodgen. New York: Wen- 
ner-Gren Foundation, 1952. 324 pp. Illus. $4.50. 

The Commonwealth Fund. Annual Report, 1952. New 
York: Commonwealth Fund. 42 pp. 


Ecology of Part of Ninety-Mile Plain, South Australia, 
Bull. No. 266. Melbourne: Commonwealth Scientific 
and Industrial Research Organization, 1951. 81 pp.+ 
17 plates +4 maps. 


Engineers’ Council for Prof ! Devel t. Twen- 
tieth Annual Report, 1951-1952. New York: ECPD, 
48 pp. 

Evolution and Human Destiny. Fred Kohler. New York: 
Philosophical Library, 1952. 120 pp. $2.75. 


General Catalogue of Trigonometric Stellar Parallaxes. 
Louise F. Jenkins. New Haven: Yale Univ. Observ., 
1952. 253 pp. 

La Greffe. Raoul-Michel May. Paris: Gallimard, 1952. 
299 pp. 900 fr. 


Rapport Annuel pour I’Exercice 1951. Publications de 
l'Institut National pour 1l’Etude Agronomique du 
Congo Belge. Belgium: INEAC, 1952. 436 pp. Illus, 
160 fr. 

An International Bibliography on Atomic Energy. Vol. 2. 
Suppl. 1, Scientific Aspects. Atomic Energy Section, 
Dept. of Security Council Affairs. New York: United 
Nations, 1952. vii + 328 pp. $3.50. 


More Modern Wonders and How They Work. Burr W. 
Leyson. New York: Dutton, 1952. 192 pp. Illus. $3.50. 

Other Minds. John Wisdom. London: Blackwell; New 
York: Philosophical Library, 1952. 259 pp. $4.75. 

The Philosophy of Psychiatry: Psychiatric Prolegomena. 
Harold Palmer. New York: Philosophical Library, 
1952. 70 pp. $2.75. 


Primi Elementi di Medicina Atomica. Con Nozioni di 
Difesa Collettiva e Individuale dall’Offesa Bellica. 
Salvatore Bellini. Pavia: Scibile Editrice. 119 pp. and 
index. Hilus. 


Proceedings of the Second National Air Pollution Sym- 
posiurm. Spousored by Stanford Research Institute in 
cooperation with California Institute of Technology, 
University of California, and University of Southern 
California, May 5-6, 1952, Pasadena. Los Angeles: 
National Air Pollution Symposium, 1952. 144 pp. 
Tilus. $3.00. 


The Steam Locomotive in America: Its Development in 
the Twentieth Century. Alfred W. Bruce. New York: 
Norton, 1952. 443 pp. and plates. $7.50. 

Structure et Physiologie des Sociétés Animales. Vol. 34 
of Colloques Iniernationaux dw Centre National de la 
Recherche Scientifique. Paris: Centre National de la 
Recherche Scientifique, 1952. 359 pp. Illus. English and 
French text. 
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ANNUAL REVIEW 
NUCLEAR ‘SCIENCE 


VOLUME 2 


OFF THE PRESS 
January, 1953 


PUBLISHED BY: 


Annual Reviews, Inc., in co- 
operation with the National 
Research Council of the Na- 
tional Academy of Sciences. 


PRICE: 


$6.00 plus shipping (U.S.A. 
and Pan America, 15 cents; 
Elsewhere, 35 cents) 


Subject and Author Indexes 
Cloth bound: 429 pages 


Prepared under the supervision of the Committee on Nuclear 
Science of the National Research Council. 


EDITOR: James G. Beckerley. ASSOCIATE EDITORS: 
Martin D. Kamen, Donald F. Mastick, and Leonard I. Schiff. 


EDITORIAL COMMITTEE: C. D. Coryell, L. F. Curtiss, 
L. I. Schiff, E. Segré, and R. E. Zirkle. 


“This volume is an auspicious beginning of a series that one may expect, with confi- 
dence, to become extremely useful to research workers in the field of nuclear sci- 
ence. The volume maintains the high standards of content, indexing, and format to 
which the users of the other annual reviews have become accustomed.” (Journal of 
the American Medical Association, November 22, 1952) 


CONTENTS: The Origin and Abundance Distribution of the Elements, R. A. 
Alpher and R. Herman; Energy Production in Stars, E. E. Salpeter; The Produc- 
tion and Distribution of Natural Radiocarbon, E. C. Anderson; Recent Progress in 
Accelerators, E. L. Chu and L. I. Schiff; Nuclear Reactions Induced by High 
Energy Particles, D. H. Templeton; Recent Studies of Photonuclear Reactions, K. 
Strauch; Angular Correlation of Nuclear Radiation, H. Frauenfelder; Subnuclear 
Particles, J. Blair and G. Chew; Radiation Effects in Solids, G. J. Dienes; Isotopes, 
J. Bigeleisen; Nuclear Moments, B. T. Feld; The Experimental Clarification of the 
Theory of 8-Decay, E. J. Konopiniski and L. M. Langer; 6-Decay Systematics, C. D. 
Coryell; Origin and Propagation of Cosmic Rays, L. Biermann; Advances in 
Nucleon-Nucleon Scattering Experiments and Their Theoretical Consequences, 
G. Breit and R. L. Gluckstern; High Energy Fission, R. W. Spence and G. P. Ford. 


ON SALE BY: ANNUAL REVIEWS, INC., STANFORD, CALIFORNIA, U. S. A. 


FINE CHEMICALS IN 


RESEARCH 


Glutathione, for biochemical and clinical research in 
detoxification; alloxan-induced diabetes; ACTH-ef- 
fected hyperglycemia; prophylaxis of radiation expo- 
sure; potassium toxicity; shock; 


PHOTOVO Densitometer 
CH ROMATOGRAPHY 


renal function; 


adrenocortical hormone function; healing of burns 
and wounds; and other metabolic and enzymic func- 
tions. Glutathione is also available in the oxidized 
form and as the sodium salt (reduced). 

Triptide® (Brand of Schwarz Glutathione) vials for 
clinical studies by qualified investigators. 
N-Ethyl-Maleimide, for its strong sulfhydryl binding 
power, in metabolic studies involving this group. The 
material has pronounced antimitotic activity. 

DDD (2,2'-Dihydroxy-6,6’-Dinaphthyl Disulfide) for the histo- 
chemical detection of protein-bound sulfhydryl groups. 
$35-Labeled glutathione, oxidized glutathione, cysteinyl- 
glycine, L-cystine, L-methionine, C14-uniformly labeled 
glutathione for basic cell research. 


Your inquiries will receive our prompt attention. 


SL-202A 


SCHWARZ LABORATORIES, INC. 
230 WASHINGTON STREET, MOUNT VERNON, N. Y. 


January 23, 1953 


A photoelectric precision instrument for 
the rapid and convenient evaluation of 
strips and sheets in filter paper chro- 
matography and paper electrophoresis 


PHOTOVOLT CORP. 


95 Madison Ave. 


Also 
Colorimeters pH Meters 
Fluorimeters Electronic Photometers 


New York 16, N. Y. 
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and Interference Filters 


Special 
OF Ferree: 


Good until May 1, 1953 


We are clearing our shelves of 
surplus stock of back issues and 
make the following offer at these 
special prices— 


Back issues of Science, shipments of: 


1 to 20 copies .... $.25 each 
21 to SO copies .... $.20 each 
51 to 100 copies .... $.15 each 
101 to 500 copies .... $.12 each 
Over 500 copies .... $.10 each 


including such special issues as: 
Quantum Tueory Issue, Jan. 26 °51 
ANNUAL EguripMENT Issue, Oct. 3 °52 
CENTENNIAL Issue, Sept. 3 48 

Reprints from Science may be obtained 


in the form of complete copies through this 
Special Offer 


Back issues of The Scientific Monthly, 
shipments of: 


to 6-copies .... $.75 each 
7 to 20copies .... $.60 each 
21 to 5O copies .... $.50 each 
51 to 100 copies .... $.40 each 
Over 100 copies .... $.35 each 


including such special issues as: 
CENTENNIAL Issue, Sept. °48 


Orders at the above prices will be 
honored until May 1, 1953, for all 
available issues of our journals through 
December 1952, by— 


Stechert-Hafner, Inc. 
31 East 10th Street, 
New York 3, N. Y. 


and by the 


American Association for the 
Advancement of Science 


1515 Ave., N.W., 
Washington 5, D. C. 


Meetings & Conferences 


Jan. 30. Public Health Workshop, First District Dental 
Society of the State of New York. Hotel Statler, New 
York. 

Jan. 30-31. Conference on Protein Metabolism (Annual), 
Bureau of Biological Research, Rutgers University, 
New Brunswick, N. J. 

Jan. 30-31. Western Seciety for Clinical Research (An- 
nual). Carmel, Calif. 

Feb, 2-4. Symposium in Fundamental Biology. Michigan 
State College, East Lansing. 

Feb. 4-6. Western Computer Conference. Hotel Statler, 
Los Angeles. 

Feb. 5-7. Southwestern IRE Conference and Electronics 
Show (Annual). Plaza Hotel, San Antonio. 

Feb. 12-13. Protestant Hospital Association. Palmer 
House, Chicago. 

Feb. 12-13. Southern Weed Conference. Jung Hotel, New 
Orleans. 

Feb, 15-17. Canadian Ceramic Society. Royal York Hotel, 
Toronto. 

Feb. 16-19. Technical Association of the Pulp and Paper 
Industry (Annual). Commodore Hotel, New York. 
Feb. 16-21. Pakistan Science Conference (Annual), 

Lahore. 

Feb. 18-20. National Cotton Council (Annual). General 
Oglethorpe Hotel, Savannah, Ga. 

Feb. 24. Society for the Advancement of Criminology 
(Interim). Northwestern University Law School, Chi- 
cago. 

Feb. 26-28. American Academy of Forensic Sciences 
(Annual). Drake Hotel, Chicago. 

Mar. 1-6. International Congress of Military Medicine 
and Pharmacy. Montevideo. 

Mar. 2-6, American Society for Testing Materials. Hotel 
Statler, Detroit. 

Mar. 8-11. American Institute of Chemical Engineers. 
Buena Vista Hotel, Biloxi, Miss. 

Mar. 9-11. North American Wildlife Conference. Wash- 
ington, D. C. 

Mar. 11-13. National Agricultural Chemicals Association 
(Spring). Jung Hotel, New Orleans. 

Mar. 11-Apr. 8. Commission for Synoptic Meteorology 
of the World Meteorological Organization. Washington, 
D. C. 

Mar. 12-25. Commission for Climatology of the World 
Meteorological Organization. Washington, D. C. 

Mar. 13-14. Alabama Academy of Science, Inc. Florence. 

Mar. 16-20. National Association of Corrosion Engineers 
(Annual). Hotel Sherman, Chicago. 

Mar. 17-19. American Meteorological Society, Symposium 
on Numerical Prediction; Climatology; Long-Range 
Foreeasting ; Ice Island. Atlantic City. 

Mar. 19-21. Optical Society of America (Spring). Hotel 
Statler, New York. 

Mar. 23-26. American Association of Petroleum Geolo- 
gists, Society of Economic Paleontologists and Min- 
eralogists, and Society of Exploration Geophysicists 
(Joint Annual). Coliseum, Houston. 

Mar. 23-27. Western Metal Congress and Exposition. 
Pan-Pacifiec Auditorium, Los Angeles. 

Mar. 25-27. American Association of Anatomists (An- 
nual). Ohio State University, Columbus. 

Mar. 26-28. American Academy of Arts and Sciences. 
Boston. 
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Advances in Carbohydrate Chemistry 


Volume 7 


Edited by C. S. HUDSON, M. L. WOLFROM, and S. M. CANTOR 


Contents: 


R. A. Lamiaw and E. G. V. Perctvat, The Methyl 
Ethers of the Aldopentoses and of Rhamnose and 
Fucose 


R. J. Drmer, 1,6-Anhydrohexofuranoses, a New 
Class of Hexosans 


Cc. P. Barry and J. HoNEYMAN, Fructose and its 
Derivatives 


J. V. Karastnos, Psicose, Sorbose and Tagatose 


Structural Aspects 


December 1952, x, 370 pages, illustrated, $7.50 


S. A. BarKER and E. J. Bourne, Acetals and Ketals 
of the Tetritols, Pentitols and Hexitols 

B. Hetrericn, The Glycals 

A. B. Foster and M. Stacey, The Chemistry of the 
2-Amino Sugars (2-Amino-2-Deoxy-Sugars) 

C. T. Greenwoop, The Size and Shape of Some 
Polysaccharide Molecules 

Author Index—Subject Index. 


of Cell Physiology 


Sym posia of the Society for Experimental Biology, Number VI 


Contents: 

J. F. Danrevui, Structural Factors in Cell Perme- 
ability and in Secretion 

B. Katz, The Properties of the Nerve Membrane and 
its Relation to the Conduction of Impulses 

J. RuNNstRGM, The Cell Surface in Relation to 
Fertilization 

M. M. Swann, The Nucleus in Fertilization, Mitosis 
and Cell Division 

J. M. Mircuison, Cell Membranes and Cell Division 

R. J. Gotpacre, The Action of General Anaes- 
thetics and the Mechanism of the Response to 
Touch 

J. A. Krrcuine, Contractile Vacuoles 

A. H. Coons, The Cellular Fate of Injected Anti- 
gens 

J. BracHet, The Role of the Nucleus and the Cyto- 
plasm in Synthesis and Morphogenesis 

F. K. Sanpers, Cytoplasmic Structure and Virus 
Reproduction 


September 1952. viii, 357 pages, illustrated, $7.50 


G. Pontecorvo, Genetical Analysis of Cell Organi- 
zation 

F. Battzer, The Behaviour of Nuclei and Cytoplasm 
in Amphibian Interspecific Crosses 

H. G. Callan, Experimental Work on Amphibian 
Oocyte Nuclei 

A. Hucues, Inhibizors and Mitotic Physiology 

P. M. B. Waker and H. B. Yates, Ultra-violet 
Absorption of Living Cell Nuclei during Growth 
and Division 

C. C. LinDEGREN, The Structure of the Yeast Cell 

J. Cuayen, Structure of Root Meristem Cells of 
Vicia faba 

I. MANTON, Fine Structure of Plant Cilia 

A. Frey-Wysstinc, Growth of Plant Cell Walls 

R. Brown, W. S. Rerru and E. Rosinson, The 
Mechanism of Plant Cell Growth 

R. D. Preston, Biological Units of Cellulose Struc- 
ture 


Academic Press Inc., Publishers 
125 East 23 Street, New York 10, N. Y. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c eee oe account basis 
—providing satisfactory credit is estab! 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 


per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads 


must reach SCIENCE 4 
weeks before date of issue (Fri 


iday of every week). 


POSTTIONS WANTED 


AVOID DELAY .. . . Cash in Advance payment 


Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


Bacteriologist— Ph. D. 29. Medical and general bacteriology teach- 
ing, ex Desires academic or commercial research, 
Ox 


Biochemist, Ph.D. Eight years research experience in radio- biology, 
cree physiology, pharmacology. Desires research position. Box 7 


Biochemical Engineer: Ph.D. January 1953, M.S., B.S., Ch.E., 
biochemistry, engineering, microbiology, and statistics. Eight years 
diversified teaching, research, and industrial experience. Fermen- 
tations, vitamins, and scale-up. Desire half-time teaching and 
research or full time industrial research. Married, 32, veteran. 


rai —— and publications. Available immediately. Box 12, 
xX 


Immunologist- -bacteriologist Ph.D., strong background, 
blood bank experience, pu lications, Sigma X —_ research, 
teaching or administrative position. Box 9, SCIENC 


Medical Writer—Excellent experience and references. M.S. Bac- 
teriology with medical statistical work. Box 14, SCIENCE. x 


Medical Photographer, 10 years training and experience photo- 


micrographs, gross specimens, slides, movies in ck and white 
and color, color oaaans. Emloyed large southern University 
aie S&S = ill accept position here or overseas. Box 10, 

NCE 4 


Microbiologist, B.S. Desires position | in industrial microbiology. 
Two years varied expen includes Bacteriology, Mycology, = 
Toxicology. Box 5 SCIENCE. 1/23 


Physiologist, D., experience teaching Medical 
School physiology; desires — appointment with opportunity 
for re-earch. Box 18, SCIEN 


Plant Pathologist, Ph.D. 40. Experienced in biochemical and field 
research with vegetables, fungicides, antieeti. enetics. Some 
teaching and extension experience. Box 8, SCIENCE. x 
Positions Wanted: 

(a) Physiologist; Ph.D. ; 


two years’ experience in all types of 
medical laboratory work; four years’ teaching (anatomy, physiol- 
ogy), in charge planning and conducting class, large university. 
(b). ‘Medical editor ; AB. eastern university 5 twelve years’ ex- 
erience as medical # with two leading p 


POStTIONS WANTED 


Veterinarian. Advanced degrees. Desires position in research or 
research administration, Academic position also considered. Pres. 
ently head of bacteriology and veterinary science department of 
state university. Box 15, SCIENCE 


Zoologist, immunologist, Ph.D., 30, married. Serology, host 
response to parasites, genetics, bacteriology. teaching experience, 
Seeks position in tropics. Box 16, SCIEN x 


POS"THONS OPEN 


An Offer to Men with Ideas. We invite correspondence from men 
who have developed, or who have ideas for development. pertain- 
ing to technical ~ ing ge or ment of a mechanical or elec- 
tro-mechanical nature. If you fee co your development will fill 
a general need, or represents an advance in technical practice, we 
invite discussion. All ideas will be handled in confidence and we 
are prepared to furnish references and full evidence of reliability. 
We are in a position to engineer, design, style, simplify, and manu- 
facture instruments and specialized equipment for commercial 
use, and to promote and market such items on a mutually ad- 
vantageous basis. Custom Scientific Instruments, Inc., 541 Devon 
Street, Arlington, New Jersey. 


Biochemist, A.M. or Ph.D.—experienced in clinical chemistry— 
350 bed general hospital, Midwest. CTENCE appoint- 
ment prominent medical school. Box 13, SCIE 1/30 


Positions Open: 


Wanted— (a) Neurophysiologist; Ph.D., competent with electronic 
gear, familiar with electrical properties of nervous system; medical 
school appointment. (b) Immunochemist or biochemist skilled 
in chemical fractionations of bacteria and purification of these frac- 
tions; research associate, allergy group; medical college. (c) 
Ph.D. in Clinical Psychology to become associated with neuro- 
psychiatrist, Diplomate American Board; duties: office ects, 
industrial psycholo =" ee Pacific Coast. (d) Ph.D. in 
Chemistry, preferably sical Chemistry; experienced in teach- 
ing; liberal arts college; Wg (7 Oe opportunity of becoming chair- 
man of department within year. Ce) Ph.D. in chemistry or the 
biological sciences; one of leading pharmaceutical companies; ex- 
pansion program; new research laboratory. S1-4 Science Division, 
Medical Bureau (Burneice Larson, Director), Palmolive oa 
Chicago. 


Teaching fellowships in Biolo; 
Professor Arthur 
oston, 


leading to M.S. degree in two 
. Vernon, Northeastern 


— BACTERIOLOGIST — 


Opening exists in the Vermont State Health Depart- 4 
ment, Laboratory of Hygiene for a bacteriologist. Ex- jj 
perience or M.S. degree preferred but not necessary. {f 
Liberal personnel policies, including excellent retire- | 


ment plan. Write to Personnel Officer, Department of 
Health Annex, South Burlington, Vermont. 


SCIENTISTS—salaried positions, $3,600 to $25,000. 


This confidential service for outstanding men who desire a change 
of connection, will develop and conduct pr 


Science Division, Medical (Burneice Larson, 


Director), 
Palmolive Building, Chicago. x 


risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


he Ve Join the 
|MARCH OF DIMES 


JANUARY 2 TO 31> 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts ional words. Correct 


as 10 addi 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge ” Box Number. 
Monthly invoices will be sent on a c account basis 
—providing satisfactory credit is established. 


Single insertion $19.50 per inch 
7 times in 1 year 17.50 - = 
13 times in 1 year 16.00 per inch 
26 times > 1 year 14.00 per inch 
52 times in 1 af 12.50 oar inch 

For PROOFS on display coy, must reach SCIENCE 4 
weeks before rm oy i. issue riday of every week). 


LINGUAPHONE MAKES LANGUAGES EASY 


At home, learn to speak Spanish, Norwegian, Italian, French, 
German, Russian, Japanese, any of 29 languages by quick easy 
Linguaphone- World’s- ra Conversational Method. Save time, 
work and money. Send for FREE book TODAY. LINGUAPHONE 
INSTITUTE, $401 Mezz., Rock. Plaza, New York 20, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Fos Sale; Unbound complete volumes with index: “‘Physical Re- 
view,” 1905; 1910-1952 inclusive. “Reviews of Modern Physics,” 
1938-1943 inclusive. “Review of Scientific Instruments,” 1933; 
1935-1943 inclusive. “American Journal of Physics,” 1937-1952 
inclusive. Fred A. Molby, Baldwin City, Kansas. x 


WANTED TO PURCHASE ... } Sets and runs, foreign 


SCIENTIFIC me. foreign 


i ind Her 
aries and smal 
and BOOKS collections wanted. 


WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


SCANT WHS BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
, please send us your want ae 


STECHERT - HAFNER, 
31 East 10th St., New York 


FEB. 20. 
PROCEEDINGS ISSUE 


Send your copy in, now! 


iil PROFESSIONAL SERVICES {jj 
LOOKING FOR A PUBLISHER? 


Write for F Booklet SC 

VANTAGE PRESS, Inc. © 120 W. 31 St., New Eve 1. 

In Calif.: 6356 Hollywood Bivd., Hollywood 28 


LABORATORY SERVICES 


found”) in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 


Mineral determinations including sodium 
and fluorine 


| Proximate analyses 

Vitamin and amino acid assays 

Food biochemistry and microbiology 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 © MADISON 1, WISCONSIN 
— SUPPLIES AND EQUIPMENT 


ABSTRACTS OF TECHNOLOGY 

uarterly 
$5.00 per year Sample copy $2.00 
Full abstracts of articles of interest to Clinical Laboratory Directors 
drawn from 1200 English and foreign language scientific journals 

Under auspices of 
COUNCIL OF AMERICAN BIO-ANALYSTS 

Room 1202 7 W. Madison St. Chicago, Ill. 


Hand-Drawn 


CAPILLARY 
TUBES @ 


Made from the finest alkali-free, 
non-corrosive resistance glass. 


For Blood Tests @ For Melting Point Determinations 


Outside diameter Wall thickness Length 
0.8-1.1 mm, 0.22-0.28 mm. 75 mm. 
1.2-1.4 mm. 0.30-0.35 mm. 75 mm, 
1.5-2.0 mm. 0.33-0.38 mm. 100 mm. 


Packed 100 per stoppered glass vial or 1 Ib. per carton. 
Special sizes and shapes can be supplied on order. 


» Write for complete information, prices and samples. € 


PRO PPER manvracturme COMPANY, INC. 


10-34 44th ORIVE, LONG ISLAND CITY 1, N.Y. 


January 23, 1953 


21 


| 
| 
in- 
ill 
ve 
we 
ty. 
ial 
d- 
x 
nt- 
30 | 
nic 
cal 
led | 
ac- 
ro- 7 
ce, 
in 
ch- | 
che 
CX- 
on, 
ity, 
»/6 
0. 
| 
ons 
Pa. 
117 


The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 


STAINS 


STARKMAN Biological Laboratory 


@ RARE 
@ COMMON 
Price list on Request 
461 Bloor St., W. 


Toronto, Canada 
boGs RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


® Guaranteed suitable for your needs. 


hi 
y 


JOHN ©. LANDIS + Hagerstown, Md. 


priced—D dable service 


TRANSPARENT BOXES 


For smali OBJECTS G SPECIMENS 
Useful in ALL LABORATORIES 
Fine for Home Workshops, etc. 


Write for New Literature S-TPB 20 for $1.00 
R. P. CARGILLE LABORATORIES, Inc. 
Liberty St. New York 6, N. Y. 
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For CONSISTENT Rats... 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin * Phone 35318 


4 and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES SPECIALTIES CO. 
3816 San Fernando Rd., Glendale 4, Calif. 


74 x 104 inches, 
double column, 
clothbound, 


320 pages 


Symposia presented 
to commemorate the 
first hundred years 
of AAAS include 
42 papers by lead- 
ing scientists in thir- 
teen major fields: 


* Sciences of Society 

* Educational Potentials 
* Human Individuality 
_and Nutrition 


Word Health Problems 
* Sources 


* The Up = Atmosphere 
* The Worlds Natural Resources 
* Genes and 
* High Polymers 
* Interactions of Matter and Radiation 
* Waves and Rhythms 


Cash 
e 


THIS is the EXACT SIZE RECTANGLE “SIN Sraumenrs 
on the Field Finder containing 

over <9p00 lines and indicia, 

They form a simple, non-marking ay ed 


device for the microscopist to re- 
locate fields of interest in a 
elide-mounted specimen, Other 
advantages: Suverb precision- 
with interchangeability; non-des- LOVINS ENGINEERING 
tructive; used by substitution.) COMPANY 


SILVER SPRING. MD. 


LOOK soice inning 


number of satisfied advertisers using 

practicall of SCIENCE proof thet ads 
results! If i 2 a product or service interest to scientists, 
why Lae edventage of this low-cost means of increasing your 
profi 


FIELD FINDER 


22 


A.A.A.S. Publications 
1515 Massachusetts Ave., N.W. 


y 


NOW 


Washington 5, D. C. 


Enclosed find my check or money order 


in the amount of $...... for ...... 
copy of Centennial. 
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A TEXTBOOK OF GENERAL BOTANY 
Fifth Edition 
by Gilbert M. Smith of Stanford University; George S. Bryan, 
Richard I. Evans, E. M. Gilbert, John F. Stauffer of the Uni- 


versity of Wisconsin 


The ‘‘Wisconsin Botany,” widely and successfully used for many years 
as a foundation text is now completely revised and is primarily a text 
for freshman and sophomore students. The book incorporates many of 
the more recent ideas on phylogeny of plants, but at the same time at- 
tempts to keep the system relatively simple in order not to burden begin- 
ning students. Professor Stauffer, a plant physiologist, has joined the 
writing team and has rewritten the sections on physiology. In the chap- 
ters covering the evolutionary series numerous graphic life cycle dia- 
grams have been added to serve as a review of the material covered in 
the text. To be published in the spring 


GEOLOGICAL SURVEY of GREAT BRITAIN 


by Sir Edward Bailey, former Professor of Geology at the 
University of Glasgow 


This is the fascinating story of the oldest among the national geological 
surveys of the world. The author traces the activities of the Geological 
Survey from its beginning in 1835 under De la Beche to the end of 
World War Il. The fundamental task of producing an annotated geo- 
logical map of this country, the many and varied applications to 
everyday life of the knowledge gained, the special claims of war and 
the thrill of original discovery, all supply the material for a story which 
is alive with human interest. $4.00 


The Macmillan Company 
60 Fifth Avenue, New York 11 
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Uniform 


Serial 
Sectioning 


with the Al NO. 815 


ROTARY MICROTOME 


42 


Lev 


Sturdy, independent feed 
screw can be set for speci- 
mens 2 to 40 microns thick. 


For a medium size microtome with all the accuracy 
Improved double width knife 

and mechanical advantages for which AO Spencer clamps provide rigid support and 

Microtomes have long been famous — choose the  *!4¢ range of tilt. 

popular No. 815 Rotary Microtome. Uniform serial 


sections may be cut from two to forty microns in 


thickness. Total excursion of the feed is 22mm. Im- 22, 
proved ball and flange object clamp holds the block be 
rigidly and may be oriented in any desired plane. A a 
precision-edged, highest quality steel knife is supplied ie oy, 
complete with back and handle for a 


sharpening. Ask your AO distributor 
to show you the No. 815 Microtome, 


American @ Optical 


or write Dept. 04. INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 
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